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Inflammatory bowel disease (IBD) is an immune-medi-
ated disease characterised by chronic intestinal inflam-
mation with alternating periods of remission and re-
lapse [1-4]. IBD, comprising ulcerative colitis (UC) and 
Crohn’s disease (CD), is observed predominantly in de-
veloped countries; but after many years on the rise, the 
incidence now seems to have stabilised in the Western 
countries. Conversely, the incidence is now increasing 
in newly industrialised countries. Hence, the global 
burden of IBD is increasing substantially [5, 6]. 

Pancreatitis is characterised by inflammation in the 
pancreas and is categorised as either acute or chronic. 
Both acute and chronic pancreatitis are severe condi-

tions that lead to hospitalisation and possibly death. 
The overall mortality rate in acute pancreatitis falls in 
the 2-9% range [7].An association between IBD and 
pancreatic lesions was initially reported by Ball et al in 
1950: in an autopsy study, pancreatic inflammation 
was observed in 53% of patients with UC compared 
with 3% in the control group [8]. Subsequently, other 
studies have reported an association between IBD and 
pancreatitis [9]; however, a recent case series did not  
find an increased incidence of pancreatitis in patients 
with IBD compared with the general population [10].

Several mechanisms have been suggested to under-
lie a potential association between IBD and pancreatitis 
[11]. One hypothesis is that pancreatitis is an extra-in-
testinal manifestation of IBD [12] and thus related to a 
shared pathogenic pathway. Another hypothesis is that 
pancreatitis is caused by the management of IBD, espe-
cially by medications, or by associated diseases, espe-
cially gall stones [9]. The aim of the present study was 
to investigate the association between IBD and risk of 
pancreatitis by conducting a systematic literature re-
view and meta-analysis of observational studies report-
ing on the risk of pancreatitis in patients with IBD as 
compared with IBD-free individuals. 

Methods

A systematic review of the existing literature address-
ing the association between IBD and the risk of pancre-
atitis was performed and reported according to the  
Preferred Reporting Items for Systematic reviews and 
Meta-Analysis (PRISMA) [13] and the Meta-analysis  
Of Observational Studies in Epidemiology (MOOSE) 
guidelines [14]. 
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ABstRACt
IntRoduCtIon: Patients with inflammatory bowel disease 

(IBD), including Crohn’s disease (CD) and ulcerative colitis 

(UC), are believed to be at increased risk of pancreatitis. The 

objective of the present study was to investigate the 

association between IBD and risk of pancreatitis in a 

systematic review and meta-analysis. 

Methods: We conducted a systematic literature search in 

the PubMed and Embase databases. Data were extracted 

using predefined data fields, and risk of bias was assessed 

using the Risk of Bias Assessment tool for Non-randomized 

Studies. Random-effects meta-analyses were conducted. 

Results: Four studies with acute pancreatitis as outcome 

met the eligibility criteria. The overall estimated risk ratio 

revealed an increased risk for acute pancreatitis in patients 

with IBD of 2.78 (95% confidence interval (CI): 2.40-3.22). The 

risk ratio was increased for both CD and UC, with estimated 

risk ratios of 3.62 (95% CI: 2.99-4.38) and 2.24 (95% CI: 1.85-

2.71), respectively. No studies meeting the eligibility criteria 

had chronic pancreatitis as outcome. 

ConClusIons: The risk of acute pancreatitis is increased in 

patients with IBD and higher for patients with CD. Due to the 

observational design of the studies included in our meta-

analysis, the mechanisms underlying the increased risk of 

pancreatitis are unknown and remain to be investigated. 

Studies of the risk of chronic pancreatitis among patients 

with IBD are warranted.
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KEY POINTS
 ▶ Based on four high-quality studies, 

we showed that patients with inflam-

matory bowel disease (IBD) are at in-

creased risk of developing acute 

pancreatitis compared with non-IBD 

individuals.

 ▶ The risk is most pronounced in pa-

tients with Crohn’s disease who are 

at a three-fold increased risk of de-

veloping acute pancreatitis, whereas 

patients with ulcerative colitis have a 

two-fold increased risk.

 ▶ We identified no eligible studies with 

chronic pancreatitis as outcome.

 ▶ Future research should investigate 

the underlying mechanisms, which 

may involve medications, surgery or 

a shared pathogenic pathway.
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eligibility criteria

Eligible studies included observational studies investi-
gating a study population of adult patients with IBD 
and comparing this population with a non-IBD popula-
tion. Studies were included if the outcome was acute 
pancreatitis and/or chronic pancreatitis. Studies of 
children, animal studies, case reports and reviews were 
excluded. 

Information sources and search strategy

To identify relevant studies addressing the risk of pan-
creatitis among patients with IBD, a literature search 
with no language restrictions was performed in Pub-
Med and Embase from database inception until Octo-
ber 2018. A variation of synonyms of the exposure  
”inflammatory bowel disease”, the outcome ”pancre-
atitis” and the study design ”epidemiologic studies” 
was combined into search strings. The complete search 
strategy including specific search strings is presented in 
the supplementary figure. Additionally, we system-
atically reviewed the reference lists of the eligible  
studies.

study selection

Two authors independently screened titles and ab-
stracts. After this initial screening, 14 articles were read 
in full to identify studies meeting the eligibility criteria.

data collecting process and data forms

Data extraction was conducted for the studies eligible 
for inclusion in the systematic review. The data items 
included were: author, year of publication, country, 
study design, source population and period of time, 
sample size, statistical analysis including covariates, 

and main findings. When both crude and adjusted esti-
mates were presented in the included articles, the ad-
justed estimates were extracted for the systematic re-
view and meta-analysis.

Risk of bias

Risk of bias was assessed using the Risk of Bias Assess-
ment tool for Non-randomized Studies (RoBANS) [15]. 
Based on RoBANS, the studies were categorised as hav-
ing an overall low risk of bias (≤ 1 domain evaluated as 
having a high or unclear risk of bias), medium risk of 
bias (two domains evaluated as having a high or un-
clear risk of bias) or high risk of bias (≥ 3 domains 
evaluated as having a high or unclear risk of bias). To 
evaluate how well the studies accounted for potential 
confounders, a list of major confounding variables was 
defined. As major risk factors for developing pancreati-
tis include alcohol use, gall stone disease, and medica-
tion, and as these variables may also be associated with 
IBD, they had to be adjusted for through study design 
or statistical modelling, for a study to be assessed as 
“low risk” in the domain “Confounding variables”.

data synthesis and analysis

The studies included in the meta-analysis reported dif-
ferent types of effect estimates – odds ratios, standard-
ised incidence ratios or hazard ratios – but as these es-
timates are all closely related to measurements of 
relative risk and hence support the same interpretation, 
we found it acceptable to here compare and combine 
the estimates through meta-analysis. For one study 
[16], which only reported separate estimates for CD 
and UC, we derived the estimate for IBD simply by add-
ing the observed and expected number of cases for each 
subtype, and subsequently calculating the 95% confi-
dence interval (CI) assuming a Poisson distribution of 
observed cases. Statistical heterogeneity was tested us-
ing the chi-squared test and measured by the I2 statis-
tic. The effect estimates were combined based on a  
random effects meta-analysis approach where studies 
are weighted based on corresponding standard errors 
[17]. Since the heterogeneity parameter was here con-
sistently estimated to be zero, in practice fixed effects 
meta-analyses were performed (I2 = 0.0%; for all p- 
values: p ≥ 0.41). Analyses were derived both for IBD 
and specifically for CD and UC. Furthermore, estimates 
were combined on the log-risk ratio scale and then fi-
nally back-transformed to the original scale. All statis-
tical analyses were carried out in Stata 14.2 (StataCorp 
LLC, College Station).

 

Results

data retrieval

A total of 895 articles were identified through literature 

FIGURE 1 / Preferred Reporting Items for Systematic reviews and Meta-Analysis 

(PRISMA) flow chart illustrating the literature search.
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search and their titles and abstracts were screened for 
eligibility (Figure 1). Among those, 881 were excluded 
as the title and abstract revealed that the studies were 
not eligible. After full-text reading, an additional ten 
articles were excluded (Figure 1) and, finally, four 
studies [16, 18-20] were included in our systematic  
review and meta-analysis.

study characteristics

Characteristics of the four included studies are pre-
sented in Table 1. All four studies had acute pancreati-
tis as outcome. The studies were published between 
1999 and 2016. Two studies were from Denmark, one 
from Sweden and the latest study was from Taiwan. 
Two of the studies were register-based prospective co-
hort studies. The two other studies were case-control 
studies, one based on register data and one based on 
structured interviews. We found no eligible studies 
with chronic pancreatitis as outcome.

Risk of bias within and across studies

To assess the risk of bias of the included studies, the 
RoBANS tool was used (Table 2). 

All studies were of a high quality and were evalu-
ated as having a low overall risk of bias. The only do-
main in which all the studies except one were evalu-
ated as having a high risk of bias was the domain 
regarding confounding variables. The studies included 
were all relatively new (published in the 1999-2016  
period). 

The study populations were all based on large study 
cohorts of patients with a distinct IBD diagnosis and 
non-IBD subjects (numbers ranging from 2,243 to 
59,545), based on register data or from structured  
interviews. The age and sex distribution of the study 
population was comparable across the four studies. 

All studies were from developed countries with 
three studies based on Scandinavian study populations 
and one study based on an Asian study population. 

TABLE 1 / Overview of studies evaluating risk of acute pancreatitis among patients with inflammatory bowel disease.

Reference Country Study design
Source population 
and period Sample size Statistical analysis Main findings (95% CI)

Rasmussen et al, 
1999 [16]

Denmark Prospective cohort 
study 
Mean follow-up 7 
yrs

Nationwide,
1977-1992

15,526 IBD pa-
tients

SIR calculated by sex, 5-yr age groups 
and 5-yr calendar periodsa

SIR = 4.3 (2.9-6.2) for CD 
SIR = 2.1 (1.6-2.8) for UC

Blomgren et al, 
2002 [18]

Sweden Case-control study Multi-region: 4 regi-
ons in Sweden,
1995-1998 

462 cases of AP
1,781 controls

Logistic regression models
Adjusted for sex, age, BMI, alcohol use, 
tobacco use, co-morbidities and selected 
medications

OR = 3.4 (1.5-7.9) for IBD

Munk et al, 2004 
[19]

Denmark Case-control study Single region: North 
Jutland County,
1991-2002

1,590 cases of AP
15,913 controls

Logistic regression models
Adjusted for use of azathioprine, gluco-
corticoids, sulfasalazine and a history of 
gall stone and alcohol-related disease

OR = 3.7 (1.9-7.6) for CD
OR = 1.5 (0.7-3.6) for UC

Chen et al, 2016 
[20]

Taiwan Prospective cohort 
study
Mean follow-up 6 
yrs

Nationwide,
2000-2010

11,909 IBD pa-
tients
47,636 age-matc-
hed patients wit-
hout IBD

Cox proportional hazard models
Adjusted for age, sex and co-morbidities

HR = 2.93 (2.40-3.58) for IBD
HR = 3.40 (2.70-4.28) for CD
HR = 2.49 (1.91-3.26) for UC

AP = acute pancreatitis; CD = Crohn’s disease; CI = confidence interval; HR = hazard ratio; IBD = inflammatory bowel disease; OR = odds ratio; SIR = standardised incidence ratio; UC = ulcera-
tive colitis.
a)  Observed number of AP in the IBD cohort was divided by the expected number based on national incidence rates calculated by sex, 5-yr age groups and 5-yr calendar periods.

Reference 
Selection of 
participants

Confounding 
variables

Measurement of 
exposure

Blinding of outcome 
assessments

Incomplete out-
come data

Selective out-
come reporting

Overall risk 
of biasa

Rasmussen et 
al, 1999 [16]

Low High Low Low Low Low Low

Blomgren et al, 
2002 [18]

Low Low Low Low Low Low Low

Munk et al, 2004 
[19]

Low High Low Low Low Low Low

Chen et al, 2016 
[20]

Low High Low Low Low Low Low

a) Low risk of bias: ≤ 1 domain evaluated as “high domain risk of bias”; medium risk of bias: 2 domains evaluated as “high domain risk of bias”; high risk of 
bias: ≥ 3 domains evaluated as “high domain risk of bias”.

TABLE 2 / 
 Quality assessment: 

Risk of Bias Assess-

ment tool for Non- 

randomized Studies.
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Funnel plots did not indicate asymmetry, but plots  
based on few studies should be interpreted with cau-
tion. 

Risk of acute pancreatitis in patients  

with inflammatory bowel disease

Two studies provided risk estimates of acute pancreati-
tis for IBD patients overall [18, 20]. Additionally, for 
one study [16], which only reported separate estimates 
for CD and UC, we were able to derive the estimate for 
IBD overall as explained in the Methods section. Risk 
estimates of acute pancreatitis for IBD patients overall 
ranged from 2.56 (95% CI: 2.04-3.20) to 3.40 (95% CI: 
1.50-7.90). Three studies provided risk estimates of 
acute pancreatitis for CD and UC [16, 19, 20], with risk 
estimates ranging from 3.40 (95% CI: 2.70-4.28) to 
4.31 (95% CI: 2.86-6.25) for CD and from 1.50 (95% 
CI: 0.70-3.60) to 2.49 (95% CI: 1.91-3.26) for UC  
(Table 1). 

The studies included in this systematic review all 
found an increased risk of acute pancreatitis in patients 
with IBD. Accordingly, the overall estimated risk ratio 
revealed a significantly increased risk of acute pancrea-
titis in patients with IBD of 2.78 (95% CI: 2.40-3.22;  
p < 0.001) (Figure 2). The risk of acute pancreatitis 
was significantly increased for both CD and UC, with 
the highest risk observed in patients with CD: the over-
all estimated risk ratio was 3.62 (95% CI: 2.99-4.38;  
p < 0.001) for patients with CD and 2.24 (95% CI: 
1.85-2.71; p < 0.001) for patients with UC.

dIsCussIon

The present systematic review and meta-analysis shows 
that patients with IBD are at increased risk of develop-
ing acute pancreatitis compared with non-IBD individ-
uals. The risk is most pronounced in patients with CD, 
who are at a three-fold increased risk of developing 
acute pancreatitis, whereas patients with UC have a 
two-fold increased risk. We identified no eligible  
studies with chronic pancreatitis as outcome.

To our knowledge, this is the first systematic review 
and meta-analysis investigating the risk of pancreatitis 
in patients with IBD compared with non-IBD individ-
uals. Previous reviews have included case series or fo-
cused on the spectrum of pancreatic disorders in pa-
tients with IBD [9, 11]. Another strength of the present 
study is our thorough literature search with two au-
thors screening all titles and abstracts. Furthermore, 
the included studies were systematically evaluated to 
ensure that only studies of a high quality were included 
in the meta-analysis. Using the RoBANS tool for bias  
assessment, we found all included studies to have an 
overall low risk of bias. However, three of the four 
studies were evaluated as having a high risk of bias in 
the specific domain of confounding variables, where-
fore lack of control for confounding represents a poten-
tial limitation to this systematic review. Moreover, only 
four studies met the inclusion criteria, limiting evalu-
ation of publication bias and subgroup effects.

The mechanisms underlying the increased risk of 
acute pancreatitis, especially in patients with CD, are 

FIGURE 2 / 
 Forest plot of the esti-

mated risk ratios of 

acute pancreatitis 

among patients with 

inflammatory bowel 

disease.  

Squares indicate risk 

ratios, and whiskers  

indicate 95% CI. Dia-

monds indicate overall 

meta-analysed risk ra-

tios (for all p-values:  

p ≤ 0.001).

Case/Study Country Type EE (95% Cl)

IBD

Rasmussen et al, 1999 [16] Denmark SIR 2.56 (2.04–3.20)

Blomgren et al, 2002 [18] Sweden OR 3.40 (1.50–7.90)

Chen et al, 2016 [20] Taiwan HR 2.93 (2.40–3.58)

Meta-analysis (I2 = 0.0%, p = 0.605) 2.78 (2.40–3.22)

IBD – CD

Rasmussen et al, 1999 [16] Denmark SIR 4.31 (2.86–6.25)

Munk et al, 2004 [19] Denmark OR 3.70 (1.90–7.60)

Chen et al, 2016 [20] Taiwan HR 3.40 (2.70–4.28)

Meta-analysis (I2 = 0.0%, p = 0.590) 3.62 (2.99–4.38)

IBD – UC

Rasmussen et al, 1999 [16] Denmark SIR 2.08 (1.55–2.75) 

Munk et al, 2004 [19] Denmark OR 1.50 (0. 70–3.60)

Chen et al, 2016 [20] Taiwan HR 2.49 (1.91–3.26)

Meta-analysis (I2 = 0.0%, p = 0.411) 2.24 (1.85–2.71)

0.5 2.0 4.0 8.01.0

CD = Crohn’s disease; CI = confidence interval; EE = effect estimate; HR = hazard ratio; IBD = inflammatory bowel disease; OR = odds ratio; SIR = standardised 
incidence ratio; UC = ulcerative colitis.
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not well described. Pancreatitis may represent an extra-
intestinal manifestation of IBD [12] related to a shared 
pathogenic pathway. This type of pancreatitis com-
prises idiopathic pancreatitis but also autoimmune pan-
creatitis, which has been associated with IBD in recent 
years [21, 22]. Medical treatment of IBD, especially  
azathioprine [23], or co-morbidities per se, particularly 
gallstones, have been shown to lead to an increased 
risk of pancreatitis [9]. However, two of the studies 
[16, 20] included in our meta-analysis did not take in-
formation on medication use into account, and two 
studies [18, 19] included only information on selected 
medication use. 

Therefore, the medications used for treatment of 
IBD likely contribute to the increased risk of pancreati-
tis observed in our meta-analysis. In support of this no-
tion, a recently published Swedish-Danish nationwide 
cohort study of children with IBD showed a consider-
ably increased risk of acute pancreatitis among chil-
dren initiating azathiopurine therapy [24]. The in-
creased risk of pancreatitis found in patients with IBD 
could also be explained by surveillance bias, as patients 
are followed closely and examined thoroughly in the 
course leading to IBD diagnosis and during the period 
after IBD diagnosis. A diagnosis of acute pancreatitis is 
generally based on two of the following three criteria 
[25]: 1) acute and sudden abdominal pain; 2) increase 
in serum amylase and/or lipase greater than > 3 times 
upper limit; 3) characteristic findings on contrast en-
hanced-computed tomography/ultrasound/magnetic 
resonance. 

However, if surveillance bias was to explain the ob-
served association between IBD and pancreatitis, one 
would expect the risk to be similar among patients with 
CD and UC, as there are no major differences in exam-
in ation and follow-up programmes for the two sub-
types of IBD. Moreover, as one would expect patients 
with clinical symptoms of pancreatitis to seek medical 
help due to pain, regardless of an IBD diagnosis, sur-
veillance bias seems less likely. 

ConClusIons

With this systematic review and meta-analysis of obser-
vational studies of acute pancreatitis among patients 
with IBD as compared with non-IBD individuals, we 
conclude that patients with IBD are at increased risk of 
developing acute pancreatitis. The risk of acute pan-
creatitis is three-fold increased in CD and two-fold in-
creased in UC, whereas the risk of chronic pancreatitis 
in patients with IBD remains unknown. The studies  
included in the present meta-analysis only provide lim-
ited information on factors possibly contributing to the 
observed increased risk of pancreatitis in IBD. Hence, it 
is of clinical relevance to further study the impact of 
dis ease severity, co-morbidities, surgery and IBD medi-

cations including biologic drugs on risk of acute pan-
creatitis among patients with IBD. Moreover, studies of 
the risk of chronic pancreatitis among patients with IBD 
are warranted.
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