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Background: Infl ammatory bowel diseases (IBDs) are 
a group of chronic diseases affecting the gastrointestinal 
tract, with a disabling course. The incidence of IBDs is 
increasing in different geographical areas, indicating 
its emergence as a global disease, especially in children. 
Many patients with IBDs develop extraintestinal 
manifestations (EIMs) during follow-up, as IBDs have a 
potential risk of systemic involvement..

Data sources: A systematic review of the literature was 
made to analyze latest studies on  pancreatic involvement 
in children with IBD including our experience in assessing 
possible implications and its future application.

Results: The involvement of the hepatobiliary 
system is considered a rare EIM of children with IBD, 
with an incidence much higher than that in the general 
population. Isolated pancreatic hyperenzymemia, 
which occurs in the absence of typical symptoms and/or 
characteristic imaging findings, may be found in many 
patients with IBD. The frequent causes of pancreatitis 
are drugs, bilio-pancreatic disorders, immunologic 
disturbances and pancreatic auto-antibodies, although in 
some cases idiopathic forms have been described.

Conclusions: It is important to establish a correct 
diagnostic approach based on etiology and to assess the most 
appropriate therapeutic strategy, thus avoiding complications 
and improving the quality of life of children with IBD.
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Introduction

Inflammatory bowel diseases (IBDs) are chronic 
relapsing inflammatory conditions of the intestinal 
tract, most commonly represented by Crohn's disease 

(CD) and ulcerative colitis (UC). IBDs have the potential 
risk of involving organs other than the intestinal tract, and 
systems (joints, skin, bones, liver, eyes, and pancreas), and 
can affect morbidity and mortality of IBD patients. They 
are defined as extraintestinal manifestations (EIMs) and 
may have a mild and transient or debilitating course. Some 
EIMs are closely related to inflammation or autoimmune 
phenomena, while others are the result of nutritional or 
metabolic disorders.[1] In children, the incidence of EIMs 
seems to vary between 21% and 47%. Dotson et al[2] 
reported an incidence of EIMs of approximately 28% in 
children with IBD (1009 patients <16 years), and follow-up 
studies revealed that 29% of children with IBD developed 
an EIM in a period of 15 years.[3] Unlike patients with UC, 
risk factors predisposing the onset of EIMs were identifi ed 
in patients with CD, such as colonic disease and/or family 
history of IBD.[4] The most common EIMs are related to 
the joints (arthritis axial and/or peripheral), skin (erythema 
nodosum and pyoderma gangrenosum), eyes (episcleritis 
and uveitis), mouth (aphthous stomatitis), and hepatobiliary 
system.[5] Some of which involve the skin, eyes and joints 
can be correlated with the activity of bowel diseases; 
generally, diseases involving the hepatobiliary system 
and lungs have an independent course. Hepatobiliary 
system involvement (the liver, pancreas, biliary-pancreatic 
ducts) can be closely related to the pathogenesis of IBD 
or, in some cases, to adverse effects secondary to the use 
of drugs such as mesalazine, immunosuppressants and 
biological agents.[6] Diagnosis of hepato-biliary disorders 
follows the standard investigatory pathways, including 
liver function tests, serology tests to identify specific 
causes of autoimmune and infectious diseases, and 
imaging techniques.[7]
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Idiopathic pancreatitis in IBD
Pancreatic involvement in children is considered a rare 
form of EIM (0.7%-1.6%), although the incidence of 
pancreatitis is higher in patients with IBD than in the 
general population. Le Large-Guiheneuf et al[9] have 
reported a higher incidence in females than in males in 
children with IBD (P=0.04), with a greater occurrence of 
symptomatic pancreatitis in those with active and severe 
diseases (P=0.006). The diagnosis of acute pancreatitis 
(AP) in children is based on the presence of at least 2 
of the following 3 criteria: 1) typical abdominal pain; 
2) serum amylase and/or lipase at least 3 times the 
upper limit of normal value, and 3) imaging findings 
of the pancreas compatible with AP. Acute recurrent 
pancreatitis, however, is defined as the presence of at 
least two distinct episodes of AP with complete resolution 
of pain or complete normalization of pancreatic enzymes 
(amylase and lipase) in the inter-critical periods. Finally, 
chronic pancreatitis (CP) instead requires at least 1 of the 
3 following criteria for diagnosis: 1) abdominal pain of 
pancreatic origin in the context of imaging compatible 
with chronic pancreatic damage; 2) exocrine pancreatic 
insufficiency with imaging abnormalities suggestive of 
CP; 3) endocrine pancreatic insufficiency with imaging 
abnormalities compatible with CP.[8] The majority of 
cases are clinically silent or do not present characteristic 
symptoms, and the detection of benign pancreatic 
hyperenzymemia is significantly superior to that of 
pancreatitis.[9] In a Polish study, benign hyperamylasemia 
was observed more often (27.3% of children with CD, 
12.7% with UC) than acute pancreatitis (4.5% of children 
with CD, 5.1% with UC).[10] Patients with IBD also have 
an elevated risk for developing CP and/or pancreatic 
insufficiency, even if the etiology of pancreatic duct 
changes and/or exocrine insufficiency remains unclear.[11] 
These patients also have a high incidence of development 
of autoimmune pancreatitis (AIP) with approximately 
30% of reported AIP IBD-associated patients. Moreover, 
IBD seems to be related to both forms of AIP, more so 
with type 2.[12] In most patients, although pancreatic 
involvement often presents a mild-moderate recurrent 
course, it may have a high morbidity or mortality. A 
multifactorial pathogenesis is recognized, but in some 
patients idiopathic forms may occur before the onset 
of IBD.[13] In children, idiopathic chronic pancreatitis 
occur ten months before the diagnosis of CD with a 
severe phenotype.[14] Clinical and biological surveys have 
shown that 20%-30% of patients with pancreatitis remain 
unknown or idiopathic (Table 1).[15]

Pancreatitis and drugs
Drugs can cause AP with varied incidences. They can 

induce pancreatic insult with mechanisms which have 
been defined probable or questionable, as a direct 
cause-effect relationship is not always recognized. 
Among the mechanisms that have been proposed 
forms because of direct toxicity, hypersensitivity or 
secondary hyperlipidemia and hypercalcemia can 
be recognized although they have not been clearly 
identified. In children with drug-associated AP, 
admitted to hospitals, approximately 11% have CD 
and 9% have UC as a comorbidity.[16] Molecules 
involved in determining pancreatic damage include 
immunomodulators, aminosalicylates, corticosteroids, 
and antibiotics. Azathioprine (AZA) is considered a 
drug with the highest risk for pancreatitis, usually 3 
weeks after therapy.[17] In a recent study, the cumulative 
incidence of thiopurine-induced acute pancreatitis was 
not different between CD and UC patients (2.6% vs. 
3.7%), and occurred within 30 days after therapy, with 
a higher risk in females.[18] The European Crohn's and 
Colitis Organization and European Society for Pediatric 
Gastroenterology, Hepatology and Nutrition Consensus 
Guidelines suggest, in this case, to discontinue 
thiopurines in UC children with clinically significant 
pancreatitis.[19] However, successful introduction 
of a second thiopurine, subsequent to documented 
thiopurine-inducted pancreatitis in 4 children with 
CD, has been reported in a small series of children.[20] 
Monitoring of AZA/6-mercaptopurine (MP) metabolite 
levels may be useful to guide and optimize the dose of 
AZA/6-MP therapy in a cohort of children with IBD, 
avoiding adverse effects and minimizing the risk of 
drug toxicity.[21] Drug-induced pancreatitis usually 
occurs in the first weeks of exposure and presents in 
mild form with normalization after discontinuation of 
therapy.[22]

Drugs
  Immunomodulators (azathioprine, 6-mercaptopurine, cyclosporine),
    3%-15%
  Salycilates (sulfasalazine and 5-aminosalicylic acid), uncommon
  Antibiotics (metronidazole), rare
  Corticosteroids (prednisone, budesonide), few cases reported
Bilio-pancreatic disorders
Immunologic disturbances (pancreatic autoantibodies)
Idiopathic forms

Table 1. Principal factors infl uencing the incidence of pancreatitis in IBD

A multifactorial pathogenesis is recognized in pediatric patients with 
IBD who develop pancreatitis, even if drug use, duodenal localization 
of CD, hepatobiliary complications, or immunologic disturbances 
seem to be the most common causes in pediatric populations. Other 
rare causes appear to be postendoscopic complications of retrograde 
cholangiopancreatography and postoperative complications. In 
adult patients with IBD, however, gallstones, and signifi cant alcohol 
intake represent the most common cause of pancreatitis. Despite this, 
idiopathic forms that may occur before the onset of IBD (20%-30%) 
have been described in some cases. IBD: infl ammatory bowel disease; 
CD: Crohn's disease.
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Patients Sex Disease 
  (CD/UC)

Age of IBD 
diagnosis (y)

Age of pancreatic 
involvement 
diagnosis (y)

Causes Symptoms Course of 
pancreatitis 

Patient 1 M UC 10.50 11.00 Mutation in CFTR gene (IVS-8 
polyT 5T/5T 12TG/12TG)

Vomiting/nausea/abdominal pain Recurrent

Patient 2 M CD 11.08 11.66 After AZA start Nausea/vomiting Acute
Patient 3 F UC 14.25 14.41 After AZA start Fever/abdominal pain/vomiting Acute
Patient 4 M UC 11.41 15.75 After AZA start Abdominal pain/nausea Acute
Patient 5 F UC 15.33 15.33 During relapse of disease Vomiting/abdominal pain Recurrent
Patient 6 F UC   3.66   4.58 After AZA start Fever/abdominal pain/vomiting Acute
Patient 7 F UC 15.75 16.00 Durante relapse Vomiting/abdominal pain Recurrent
Patient 8 M UC 12.50 15.58 Idiopathic Vomiting/nausea/abdominal pain Recurrent
Patient 9 F UC 14.58 14.83 After AZA start Fever/acute abdominal pain Acute

Table 2. Clinical characteristics of pediatric casistic

Biliopancreatic disorders and pancreatitis
Formation of cholesterol or pigment gallstones are 
reported in 15%-35% of patients with CD, with an 
incidence significantly higher than that in the general 
population. Cholesterol gallstones are due to abnormal 
composition of bile formation associated with motility 
disorders of the gallbladder, infections, and interruption 
of the enterohepatic circulation of bile acids.[23] 
Obstruction of the papilla or duodenal reflux is also 
potentially involved as the cause of pancreatitis in the 
course of IBD. Duodenal localization in CD may be 
related to increased risk of pancreatitis or pancreatic 
compression interrupter due to flow obstruction, 
reflux of duodenal contents into the pancreatic ducts 
caused by an inflamed sphincter or for the presence 
of duodenal-pancreatic duct fistulae.[24] Other forms 
of secondary pancreatitis may also be associated 
with primary sclerosing cholangitis (PSC). PSC is a 
chronic inflammatory disease of the intrahepatic and 
extrahepatic system characterized by fibrosis which 
causes cholestasis, biliary cirrhosis and liver failure, 
with occasional involvement of the pancreatic ducts 
(0%-77%) and development of pancreatitis.[25] IBD is 
associated with PSC in more than 80% of patients, and 
thus the guidelines recommend total colonoscopy with 
biopsies in patients in whom the diagnosis of PSC has 
been established without known IBD.[26]

Autoimmune pancreatitis
In patients with IBD, dysregulation of immune function 
which determines the formation of autoantibodies 
is recognizable. In patients with IBD, AIP has been 
described with a risk of 12-15 times greater than the 
general population. In these patients, high levels of 
serum immunoglobulin G4 with associated phenotype 
of disease (pancolitis) have been demonstrated.[27] 

Clinical manifestations may include obstructive jaundice, 
abdominal pain, onset of diabetes mellitus and steatorrhea. 
Important diagnostic support includes imaging techniques 
such as magnetic resonance imaging or computed 
tomography of the pancreas: classification based on 
the histology, imaging & serology, response to steroids 
criteria, developed in 2006 by Chari et al at the Mayo 
Clinic, may be used with inclusion of the most significant 
variables such as histology, imaging, serology, other organ 
involvement and response to therapy.[28] In some trials 
in children and adults, autoantibodies against exocrine 
pancreas and recombinant pancreas antigen were isolated.[29]

Personal casistic
In this study, the personal casistic was revised. We 
retrospectively reviewed children with IBD and their 
pancreatic involvement (acute, chronic and recurrent 
pancreatitis), at our Pediatric IBD Unit. The data were 
collected from 107 children (age: 3-18 years), among them 
70 patients with UC and 37 patients with CD from January 
2001 to September 2014. Demographic and clinical data, 
IBD type, disease extension activity, laboratory data, IBD 
therapy, imaging findings and therapeutic interventions 
were evaluated (Table 2). IBD was diagnosed according 
to endoscopic and histological findings, while pancreatitis 
was diagnosed according to the established international 
criteria. In these patients, there was no family history of 
pancreatitis or biliary tract disease. History was negative 
for abdominal trauma and/or alcohol intake. Nine patients 
(8.4%, 8 patients with UC; 1 patient with CD) showed 
pancreatic involvement during follow-up. The mean age 
of patients with IBD at diagnosis was 12.11±3.49 years, 
and that of those with pancreatitis 13.23±3.49 years. One 
patient showed pancreatitis at diagnosis of IBD, and in 
others, time to onset of pancreatitis compared with IBD 
was 1.12±1.43 years. Five patients had pancreatitis after 

M: male; F: female; IBD: infl ammatory bowel disease; CD: Crohn's disease; UC: ulcerative colitis; CFTR: cystic fi brosis transmembrane regulator; 
AZA: azathioprine.
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treatment with AZA, with normal pancreatic enzymes 
after discontinuation of the treatment. In two patients, the 
course of intestinal disease was correlated with pancreatic 
involvement. In clinical symptoms, epigastric pain (88%) 
was frequently seen, followed by nausea/vomiting (77%). 
Most of the patients presented a benign course, with 
resolution of symptoms and normalization of pancreatic 
enzymes within 3-6 months. Serological investigations 
combined with imaging techniques excluded hepato-biliary 
diseases or primitive abnormalities of the pancreatic ducts. 
Radiological investigations did not show any pancreatic 
changes; but edema and other changes of eco-pancreatic 
structure were the most frequent radiological findings. In 
patients whose causes had not been identified, a molecular 
analysis of the cystic fibrosis transmembrane regulator 
(CFTR) gene, serine protease inhibitor Kazal-type 1 and 
protease serine 1 was also performed. One patient in the 
analysis of the CFTR gene sequencing showed the presence 
of the IVS-8 polyT 5T/5T 12TG/12TG (homozygous) 
polymorphism. This patient wtih UC showed a severe 
form of idiopathic acute pancreatitis with frequent relapse 
and was hospitalized during acute episodes (recurrent 
pancreatitis) with normalization of pancreatic enzymes.

Discussion
Pancreatic involvement, although a rare form of 
EIMs in IBD with varied incidences, can occur more 
often in children than in the general population. No 
epidemiological data on children are available, despite 
drug-related pancreatitis is considered the most common 
condition. An appropriate diagnostic approach is essential 
to limit the risk of complications and hospitalization. 
The level of serum pancreatic enzymes in the absence 
of pancreatic disease defined as "benign pancreatic 
hyperenzymemia" is elevated frequently in the IBD 
population, and proper diagnosis of this condition 
is of vital importance. In adult patients with IBD, 
however, gallstones and alcohol intake are the most 
common causes of pancreatitis. The certain pathogenic 
mechanisms underlying pancreatic damage remain 
obscure. The role of autoantibodies against the exocrine 
pancreas, causing direct pancreatic damage with enzyme 
leakage into the bloodstream, and the histological 
proof of a granulomatous inflammation of the pancreas 
has been proposed.[30] Another possible explanation 
may be linked to abnormal reabsorption of pancreatic 
amylase/lipase from the gut lumen to the bloodstream 
because of the increased permeability of the inflamed 
mucosa. Furthermore, the elevated level of pancreatic 
enzymes observed in IBD patients may be associated 
with extrapancreatic lipase/amylase activity in the small 
bowel and colon; lipase and amylase may be absorbed 
excessively into the blood in the case of increased 

Fig. Diagnostic flow-chart approach for suspected pancreatitis in 
IBD pediatric patients. Pancreatic involvement is an important 
complication, although rare, in patients with IBD, and prompt 
diagnosis and careful monitoring over time is needed. For this reason 
it is essential to recognize a correct diagnostic approach to search for 
known causes: especially, family history, drugs taken by the patient, 
localization and activity of intestinal disease (remission/relapse), 
pre-existing biliopancreatic disorders (gallstones, PSC) and recent 
endoscopy and/or surgery (e.g., ERCP). In patients with suspected 
pancreatic involvement, the dosage of serum and urine amylase and 
serum lipase associated with classical imaging techniques (abdominal 
ultrasound, CT scan, MRCP) and specific investigations based on 
the diagnosis suspected and to establish the severity can facilitate 
the diagnosis and establish a correct therapeutic approach. IBD: 
inflammatory bowel disease; CT: computed tomography; IgG4: 
immunoglobulin G4; PSC: primary sclerosing cholangitis; ERCP: 
endoscopic retrograde cholagiography-pancreaticography; MRCP: 
magnetic resonance cholangiography; GGT: gamma-glutamyl 
transferase; CRP: C reactive protein; ESR: eritro sedimation rate; LDH: 
lactate dehydrogenase; ALP: alkaline phospatase.

 Excluded known
   causes

Bilio-pancreatic
  disorders

Pancreatitis
  drug-related

Idiophatic
  forms

Autoimmune
pancreatitis

Laboratory/radiology
  Dosage of serum and urine amylase and serum
    lipase
  Classical imaging techniques (abdominal   
    ultrasound, MRCP, CT scan)
  Specific investigations based on the diagnosis
    suspected and to establish the severity (blood  
    count, blood gas analysis, transaminase, 
    GGT, azotemia, creatinine, albumin, glycemia,
    cholesterol, triglycerides, calcium, CRP, ESR,
    LDH, ALP, bilirubine, autoantibodies, IgG4,
    fecal elastase, pancreatic biopsy)

History
  Drug intake
  Localization and activiry of intestinal disease (remission/relapse)
  Pre-existing biliopancreatic disorders (e.g., gallstones, PSC)
  Familiar or personal history of auto immune diseases
  Recent endoscopy and/or surgery (e.g., ERCP)

Suspicion of pancreatic involvement in IBD patients
Symptoms of pancreatic involvement

(typical abdominal pain/nausea and vomiting)

inflammatory activity T.[31] A flow-chart approach for 
suspected pancreatitis in IBD patients is shown in Fig.[32]

Conclusions
Pancreatic involvement as an important EIM also 
seen in children with IBD needs prompt diagnosis 
and careful monitoring over time. Benign pancreatic 
hyperenzymemia and drug-related pancreatitis are quite 
common clinical conditions in children. The symptoms 
of AP often mimic a relapse of intestinal disease, and 
pancreatic involvement should be considered when bowel 
symptoms are nonspecific. Medical history, clinical 
symptoms, laboratory results and radiological findings 
are helpful to identify the etiology of pancreatitis.
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