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Objective: Mesalazine is a widely used medication for treating mild to moderate inflammatory bowel disease (IBD). First identified 
as a potential cause of acute pancreatitis (AP) in 1989, the link between mesalazine and AP has primarily been established through 
case reports and a limited number of retrospective studies. This study aims to explore the characteristics of mesalazine-induced AP.
Methods: The databases of CNKI, Wanfang Data, VIP, PubMed and Web of Science were searched (up to March, 2024), and the case 
reports of mesalazine-related AP in IBD patients were collected and descriptively analyzed.
Results: Thirty-four reports were included, describing 42 patients (22 males, 16 females, 4 unspecified) with mesalazine-related AP. 
The onset of pancreatitis occurred a median of 14 days (range 1–730 days) after starting mesalazine. Common symptoms included 
abdominal pain (100%), vomiting (38.1%), fever (21.4%), and nausea (21.4%). Most patients had elevated serum amylase and lipase 
levels, with some showing raised C-reactive protein and erythrocyte sedimentation rate. Imaging tests, such as computed tomography 
and B-scan ultrasonography, revealed edematous infiltration and inflammation. Discontinuation of mesalazine led to symptom 
resolution in all patients, with 93.3% improving within a week. Alternative treatments or switching to other forms of 5-aminosalicylic 
acid may be considered for ongoing management. Rechallenge with mesalazine led to recurrence of AP in 21 cases, with a shorter 
median time to symptom onset.
Conclusion: Mesalazine-induced AP is a rare but significant adverse reaction, not related to drug dosage, and can occur at any point 
during treatment, typically within two weeks. The reaction can recur upon rechallenge. Discontinuation of mesalazine and sympto-
matic treatment typically resolves the condition.
Keywords: mesalazine, acute pancreatitis, adverse drug reactions, clinical characteristics, systematic review

Introduction
Inflammatory bowel disease (IBD) encompasses chronic, relapsing inflammatory disorders of the gastrointestinal tract, 
including ulcerative colitis (UC), Crohn’s disease (CD), and unclassified IBD (IBD-U). These conditions require long- 
term management due to their recurrent nature. Mesalazine (also known as 5-aminosalicylic acid or 5-ASA) is a first-line 
treatment for inducing and maintaining remission in patients with mild to moderate UC.1–3 Despite limited evidence 
supporting the clinical benefits of oral 5-ASA compounds in CD, these medications are commonly used in practice, 
especially for colonic CD.4,5 Ensuring adequate delivery of mesalazine to the large intestine and maintaining high 
concentrations in the intestinal mucosa are crucial for effective mucosal healing.
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Initially approved by the US Food and Drug Administration (FDA) in 1992 for the treatment of mild to moderate 
IBD, mesalazine is available in various forms, including oral tablets, suppositories, and enemas.6 Oral formulations 
include delayed-release, controlled-release, multimatrix, and extended-release preparations. The recommended daily oral 
dose ranges from 2 to 4.8 grams, while the rectal dosage is typically 1 gram per day. For pediatric patients, the oral dose 
ranges from 60 to 80 mg/kg/day up to a maximum of 4.8 grams daily, with a rectal dose of 25 mg/kg up to 1 gram daily.7

Mesalazine is generally well tolerated, but it can cause a range of adverse effects, including fever, hyperamylasemia, 
headache, diarrhea, skin rashes, liver function abnormalities, abdominal pain, and gastrointestinal symptoms such as 
nausea and vomiting.8 Previous investigations suggested that acute pancreatitis (AP) was listed as rare in occurrence with 
a significant lower prevalence (0.3–1.8%).9 However, Lee AA et al conducted a study on IBD medications and their 
association with AP, reporting that 791 out of 4223 cases (18.73%) of drug-induced acute pancreatitis (DIAP) were 
linked to mesalazine. The study found a reporting odds ratio (ROR) of 17.44 (95% CI 16.24–18.72) and an empirical 
Bayesian estimate (EBE) of 15.81, indicating a significant association between mesalazine and DIAP.10 Despite these 
findings, the exact relationship between mesalazine use and AP remains unclear, as most data comes from case reports. 
The purpose of this study is to explore the clinical characteristics, diagnosis, and management of mesalazine-induced AP 
and provide insights to guide its safer clinical use.

Methods
Search Strategy
We searched the databases of China National Knowledge Infrastructure (CNKI), Wanfang Data, Chinese VIP, 
Web of Knowledge, PubMed/Medline, Embase, OVID, Elsevier, Springer Link and Cochrane Library databases, 
with no language restrictions. The search terms were “mesalamine” OR “mesalazine” OR “mesalizine” OR 
“5-aminosalicylic acid” OR “5-aminosalicylate” OR “5-ASA” OR “5ASA” AND “pancreatitis” OR “lipase” OR 
“amylase” OR “abdominal pain”. A case report and case analysis of medications-related AP were included as 
a preliminary study. The retrieval time limit is from the establishment of the database to March, 2024.

Inclusion and Exclusion Criteria
Studies considered for this review had to fulfill the following inclusion criteria: (1) a case report and case 
analysis of mesalazine-induced AP were included as a preliminary study; (2) the diagnosis of AP meets the 
diagnostic criteria in Atlanta diagnostic criteria11 and (3) the clinical data of primary disease, mesalazine 
application, clinical manifestations and prognosis of AP were relatively complete. The studies were excluded 
if they described: (1) literatures with repeated publication or repeated cases and (2) cases with incomplete 
important information and unclear rare adverse reaction (ADR). According to the Atlanta classification system 
for AP severity, it was divided into mild acute pancreatitis (MAP), moderately severe acute pancreatitis (MSAP), 
and severe acute pancreatitis (SAP).11

Data Extraction
Two investigators independently conducted a preliminary review of the literature according to the inclusion and 
exclusion criteria, followed by a panel discussion. The following information were collected for each included case 
using a self-designed data extraction table: region, sex, age, primary disease, accompanying diseases, concomitant 
medication, mesalazine application, pancreatitis occurrence, clinical manifestations, laboratory examination, imaging 
examination, treatment, and prognosis.

Statistical Analysis
Descriptive analyses were performed on patient characteristics and the features and patterns of ADR, and narrative 
synthesis was performed on the main outcomes of the included studies. Statistical analysis was performed using SPSS 
26.0 (IBM Corporation, Armonk, NY). The count data are expressed as n (%), and the measurement data are expressed 
as the median value (minimum, maximum).
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Correlation Evaluation
The Naranjo Adverse Drug Reaction Probability Scale was used to assess the association between mesalazine and AP.12 

Probability was assigned via a score termed definite (≥9), probable (5–8), possible (1–4), or doubtful (≤0).

Results
Basic Information
After retrieval and screening, forty-two patients from 34 studies were included in this analysis, involving 30 case 
reports13–42 and 4 case series.43–46 The literature search process is outlined in Figure 1. There are 22 males (52.4%) and 

Figure 1 Flowchart of literature screening.
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16 females (38.1%). The sex of 4 patient was not reported (Table 1). The median age of these patients was 25 years 
(range 7–63). Among these patients, 19 patients were from Europe (Germany, N = 5; France, N = 4; Italy, N = 3; 
Belgium, N = 2; Spain, N = 1; Denmark, N = 1; Greece, N = 1; Portugal, N = 1; Hungary, N = 1), 13 patients were from 
Asia (Japan, N = 4; People’s Republic of China, N = 4; South Korea, N = 4; Korea, N = 1), 9 patients were from North 

Table 1 Characteristics of the 42 Included Patients

Parameter Value

Sex (42)a Male 22 (52.4%)

Female 16 (38.1%)
No data 4(9.5%)

Age (42)a Years 25 (7,63)b

Region (42)a The United States 7 (16.7%)
Germany 5(11.9%)

Japan 4(9.5%)

China 4(9.5%)
France 4 (9.5%)

South Korea 4 (9.5%)

Italy 3 (7.1%)
Belgium 2 (4.8%)

Canada 2 (4.8%)

Denmark 1(2.4%)
Portugal 1(2.4%)

Spain 1 (2.4%)

Greece 1 (2.4%)
Hungary 1 (2.4%)

Korea 1 (2.4%)

Australia 1 (2.4%)
Indication (42)a UC 30(71.4%)

CD 12(28.6%)

BMI (6)a kg/m2 28.61(18.70–37.50)b

Usage (42)a Oral 34(81.0%)

Topical 5(11.9%)

Combination 3(7.1%)
Daily dose (36)a <2 g 16(44.4%)

2–4 g 18(50.0%)
>4 g 2(5.6%)

Time of symptom 
onset (37)a

Days 14(1–730)b

≤14 days 21(56.8%)

Preexisting pancreatic 
disease

Yes 0

No 42(100.0%)

Risk factors for acute 
pancreatitis (42)a

Total 3(7.1%)

Alcohol use 2(4.8%)

Smoking 1(2.4%)

Underlying diseases 
(42)a

Mild asthma, perianal abscess, history of subtotal thyroidectomy, oligozoospermia, 
hypothyroidism, seasonal allergies, eczema, tonic/clonic seizure disorder, multiple sclerosis, 

psoriasis, atrial fibrillation, mitral valve prolapse

10(23.8%)

Concomitant 
medications (17)a

Corticosteroids: prednisone, methylprednisolone 11(64.7%)

(Continued)
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America (United States of America, N = 7, Canada N = 2), and 1 patient was from Oceania (Australia, N = 1). Thirty 
cases (71.4%) were indicated for UC, 12 cases (28.6%) for CD. The route of administration was mainly oral (34 cases, 
81.0%) and topical (5 cases, 11.9%), and 3 cases (7.1%) were treated with oral combined with topical administration. The 
dose range of mesalazine was 0.8–5 g, of which 16 cases (44.4%) received <2 g/d, 2 cases (5.6%) received >4 g/d, and 
the remaining 18 cases (50.0%) received 2–4 g/d. The median time to onset of symptoms of AP was 14 days (range 
1–730). Five patients had a history of allergies (3 patients had AP with sulfasalazine, 1 patient had liver injury with 
sulfasalazine, and 1 patient had allergies to trimethoprim and lactose). Ten patients (23.8%) of these 42 patients had other 
underlying diseases at the same time, and 17 patients (40.5%) took other drugs in combination, including corticosteroids 
therapy in 11 patients (64.7%).

Clinical Presentation
The clinical manifestations of the 42 patients are shown in Table 2. The most common symptoms were abdominal pain 
(42 cases,100.0%), vomiting (16 cases,38.1%), fever (9 cases,21.4%) and nausea (9 cases, 21.4%). An analysis of 42 
patients with AP caused by mesalazine revealed that 40 patients (95.2%) developed MAP, and 2 patients (4.8%) 
developed MSAP.

Laboratory Tests
The laboratory test results of the 42 patients are summarized in Table 2. Pancreatic enzyme increased in all patients, and 
amylase or lipase in 37 patients (88.1%) exceeded 3 times the upper limit of normal value. The median levels of serum 
amylase and serum lipase were 350 (range 54–1596) IU/L and 1117 (range 158–5651) IU/L, respectively. Among the 23 
reported patients, elevated total leukocyte counts were observed in 15 patients (65.2%), with a median value of 15,850 
(range 9360–41,700) mm3 Among the 12 reported patients, 8 (66.6%) had elevated C-reactive protein (CRP) levels, with 
a median value of 34.2 (1.3–189) mg/L. Erythrocyte sedimentation rate (ESR) was measured in 10 patients, of which 7 
cases (70.0%) were elevated and 3 cases (30.0%) were normal. The median ESR was 41 mm/h (range 22–85).

Imaging Examination
The computed tomography (CT) scan and abdominal ultrasound examination results are summarized in Table 2. Four 
patients did not undergo abdominal ultrasound or CT examination. The CT scan in 20 patients showed edema or 
enlargement of the pancreas (14 patients, 70.0%), normal (3 patients, 15.0%), AP (2 patients, 10.0%), and inflammation 
(1 patient, 5.0%). Abdominal ultrasound examination in 23 patients revealed normal (11 patients,47.8%), edema or 
enlargement of the pancreas (11 patients, 47.8%) and AP (1 patients, 4.4%).

Treatment and Prognosis
The treatment and prognosis of these 42 patients are summarized in Table 3. All patients immediately discontinued 
mesalazine when AP occurred. No patients developed necrotizing pancreatitis or organ failure, and only one patient19 

Table 1 (Continued). 

Parameter Value

Thyroid hormones 2(11.8%)

Antibacterials: metronidazole 1(5.9%)
Antiepileptic drugs: carbamazepine 1(5.9%)

Interferon beta 1b 1(5.9%)

Hydrogen pump inhibitors: pantoprazole 1(5.9%)
Beta blockers: metoprolol 1(5.9%)

Other drugs for IBD: azathioprine, cyclosporin 1(5.9%)

Notes: a Represents the number of patients out of 42 in whom information regarding this particular parameter was provided. b Median (minimum-maximum). 
Abbreviations: UC, ulcerative colitis; CD, Crohn’s disease; IBD, inflammatory bowel disease.
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was admitted to ICU for treatment. After discontinuation of mesalazine, 16 patients (38.1%) received corticosteroids, 3 
(7.1%) received 4-ASA, 2 (4.8%) received azathioprine, 1(2.4%) received infliximab and balsalazide, respectively. All 42 
patients recovered after relevant treatment with a median hospital stay of 7 days (range 2–30). The time of symptom 
disappearance was recorded in 30 patients. The clinical symptoms disappeared immediately after treatment in 5 patients 
(16.7%), disappeared within 1 week after treatment in 23 patients (76.7%), and disappeared more than 1 week after 
treatment in 2 patients (6.6%). The median time for amylase and lipase to recovered to normal range was 5 days (range 
1–45) and 7 days (range 2–45), respectively. AP occurred in 21 cases (50.0%) after rechallenging with mesalazine, and 
the onset time was recorded in 19 patients. The median time to AP occurrence of rechallenge patients was 1 day (range 
0.33–14), which was shorter than that of the first occurrence.

Relevance Evaluation
Of all 42 cases, 24 patients (57.1%) were assessed as probable mesalazine-induced AP, of which 7.1% (n=3) received 
a score of 8, 31.0% (n=13) were rated as 7, 2.4% (n=1) scored 6, and 16.7% (n=7) received a score of 5 using the 
Naranjo algorithm for estimating the probability of ADRs. Seventeen patients (40.5%) were classified as definite with 
a score of 9, and 1 patient (2.4%) with a score of 3 could be considered to have possible pancreatitis.

Table 2 Clinical Information on the 42 Included Patients

Parameter Clinical Features Value, n (%)

Presenting symptoms (42)a Abdominal pain 42(100.0%)
Vomiting 16(38.1%)

Fever 9(21.4%)

Nausea 9(21.4%)
Diarrhea 2(4.8%)

Abdominal distension 1(2.4%)

Poor appetite 1(2.4%)
Tachycardia 1(2.4%)

Severity of acute pancreatitis (42)a Mild 40(95.2%)
Moderate 2(4.8%)

Serum amylase levels (33)a IU/L 350(54–1596)b

Serum lipase levels (29)a IU/L 1117(158–5651)b

Total leukocyte count (23)a Normal 8(34.8%)

Elevated 15(65.2%)

mm3 15,850(9360–41,700)b

CRP levels (12)a Normal 4(33.3%)

Elevated 8(66.6%)

mg/L 34.2(1.3–189)b

ESR levels (10)a Normal 3(30.0%)

Elevated 7(70.0%)

mm/h 41(22–85)b

CT (20)a Edema or enlargement of the pancreas 14(70.0%)

Normal 3(15.0%)

Acute pancreatitis 2(10.0%)
Inflammation 1(5.0%)

Ultrasonogram of the abdomen (23)a Normal 11(47.8%)

Edema or enlargement of the pancreas 11(47.8%)
Acute pancreatitis 1(4.4%)

Notes: a Represents the number of patients among a total of 42 on whom information regarding this particular parameter was 
provided. b Median (minimum-maximum). 
Abbreviations: CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; CT, computed tomography.
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Discussion
AP is a common inflammatory condition of the pancreas that can cause severe abdominal pain and multi-organ 
dysfunction, potentially leading to pancreatic necrosis and persistent organ failure, with a mortality rate of 1–5%.47 

Gallstones, alcohol use, and elevated triglyceride levels are well-established risk factors for AP.48 DIAP is estimated to 
account for up to 5% of AP cases.49 Among patients with IBD, approximately 25% experience some form of pancreatitis, 
including both acute and chronic pancreatitis.50 Medications, including azathioprine and mesalazine, are common causes 
of medication-induced pancreatitis. Mesalazine, the most widely prescribed medication for IBD, was used by 65% of UC 
patients and 41% of CD patients in a large UK cohort study from 2012–2015.51 Similarly, a cross-sectional study in 
Greece found mesalazine to be the most commonly used drug (64.2%) among UC patients.52 A study by Meczker Á et al 
showed that mesalazine-induced DIAP occurred predominantly in UC patients (71%), with 25% of cases seen in CD 
patients.53 Our findings align with these, suggesting that the higher incidence of pancreatitis in UC patients may be 
related to the more widespread use of mesalazine in this group.

Previous research has indicated that mesalazine-related DIAP is not clearly dose-dependent, with cases occurring 
across a range of dosages (800 to 5000 mg daily).50 Sehgal P et al found that higher doses of mesalazine (>2.4g/day) did 
not appear to increase the risk of adverse events compared to lower doses.54 In our study, most patients (94.6%) who 
developed AP were on the standard recommended dose, with only two patients18,19 receiving higher doses, further 
suggesting that the occurrence of AP is not linked to mesalazine dosage.

The time to onset of mesalazine-induced AP varied significantly in our study, with more than half of the cases 
occurring within two weeks of starting treatment. Most patients (56.8%) developed symptoms within this period, 
highlighting the importance of monitoring for symptoms like abdominal pain, vomiting, and nausea early in treatment. 
However, in some patients, AP developed months or even years after initiating mesalazine. Interestingly, increasing the 

Table 3 Treatment and Prognosis of the 42 Included Patients

Parameter Clinical Features Value, n (%)

Therapy (42)a Discontinued 42(100.0%)
Antibiotics 5(11.6%)

Surgery 1(2.3%)

Switched to another drug 21(50.0%)
Corticosteroids 16(38.1%)

4-ASA 3(7.1%)

Azathioprine 2(4.8%)
Infliximab 1(2.3%)

Balsalazide 1(2.3%)
Symptom disappearance time (30)a Immediately 5(16.7%)

0–7d 23(76.7%)

>7d 2(6.6%)
Time to recovery of amylase (26) a Days 5(1–45)b

0–7d 19(73.1%)

>7d 7(26.9%)
Time to recovery of amylase (23) a Days 7(2–45)b

0–7d 15(65.2%)

>7d 8(34.8%)
Hospitalization day (26)a Days 7(2–30)b

Time of acute pancreatitis after mesalazine rechallenge (19)a Days 1(0.33–14)b

0–7d 15(78.9%)
>7d 4(21.1%)

Prognosis (42)a Recover 42(100.0%)

Notes: a Represents the number of patients among a total of 42 on whom information regarding this particular parameter was provided. b 

Median (minimum-maximum).
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dose did not seem to shorten the onset time, which further suggests that the timing of AP is unrelated to the 
dosage.21,36,37

Clinically, mesalazine-related AP primarily presents with abdominal pain, often preceded by prodromal symptoms 
such as nausea and vomiting. A smaller proportion of patients also experience fever and diarrhea. Laboratory tests 
typically show elevated amylase and/or lipase levels, and imaging may reveal pancreatic or peripancreatic inflammation, 
effusion, or edema, mimicking pancreatitis caused by other medications.55,56

The management of mesalazine-induced AP is largely based on identifying and eliminating the causative medication. 
Discontinuation of mesalazine typically leads to rapid symptom resolution, with 93.3% of patients improving within one 
week. Alternative treatments, including switching to other 5-aminosalicylic acid (5-ASA) formulations, may be con-
sidered for ongoing therapy.57 European, American, and Chinese guidelines suggest corticosteroids or biologics as 
potential alternatives for patients intolerant to mesalazine, although corticosteroids should not be used for UC 
maintenance.1,2,58 Switching to other 5-ASA drugs, such as balsalazide, or using 4-ASA enemas can also be effective 
strategies for patients who cannot tolerate mesalazine.34,46

The exact mechanism of AP induced by mesalazine is unclear. Hypersensitivity21,22,24,26,30,37,43 and idiosyncrasy21,37 are 
usually thought to be involved in the pathogenic mechanism of mesalazine induced AP. Mesalazine allergy is a type IV allergic 
reaction in which inflammation is caused by a reaction between antigens and T cells that recognize antigens (especially 
T helper 1 cells).59 Type IV allergic reaction occurs in the sensitization stage and the excitation stage. Upon initial antigen 
invasion, they are internalized by antigen-presenting cells, thereby activating T cells in regional lymph nodes. In this process, 
memory T cells and effector T cells are produced together and respond quickly to the second and subsequent invasion. When 
the second or subsequent invasion occurs, antigen-presenting cells activate memory T cells, causing an inflammatory response 
and reaching a peak at 48 h.59 That is a reasonable explanation why the median time of AP in patients with recurrence is 
shorter than that of the first occurrence. Based on previous literature reports and the results of this study, mesalazine-related AP 
seems to be dose-independent, unpredictable, and an idiosyncratic reaction, but the specific mechanism needs further study.

This study provides a secondary analysis and summary of existing reports on mesalazine-associated AP, which carries 
certain limitations. First, not all case reports fully document information on mesalazine-related AP, and the quality of the 
available literature varies. This inconsistency may introduce bias in the conclusions drawn. To strengthen the findings, 
more high-quality prospective cohort studies are needed. Additionally, some studies only describe factors linked to the 
occurrence of AP without assessing the relationship with adverse reactions. As this analysis relies on descriptive data for 
a retrospective evaluation, the results may also be subject to bias.

Conclusions
Mesalazine-induced AP is a relatively rare but serious adverse drug reaction. Clinicians should be alert to the possibility 
of AP in patients presenting with abdominal pain, vomiting, and related symptoms, particularly within two weeks of 
starting treatment. Diagnostic workup should include measuring pancreatic enzymes and performing imaging, such as CT 
or abdominal ultrasound. If rechallenge with mesalazine is considered after an episode of AP, extreme caution is advised, 
as the onset of AP tends to occur more quickly upon re-exposure. Prompt diagnosis and discontinuation of mesalazine 
generally lead to rapid symptom resolution.
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