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ABSTRACT
Early clinical trials suggested that patients treated with 
glucagon-like peptide-1 (GLP-1) receptor agonists had a 
slightly increased risk of acute pancreatitis. Consequently, 
clinicians have avoided using GLP-1 receptor agonists 
in patients with a history of acute pancreatitis. However, 
recent large meta-analyses of clinical trial data do not 
support a class-wide risk. Denying these valuable thera-
peutic medications to patients with a history of pancre-
atitis seems unwarranted.

KEY POINTS
While using GLP-1 receptor agonists, patients often 
experience rapid weight loss, which is an independent 
risk factor for acute pancreatitis.

Patients can be screened for individual acute pancreatitis 
risk factors, counseled about potential risks and benefi ts 
of GLP-1 receptor agonist therapy, and closely monitored 
for any acute pancreatitis signs or symptoms. 

Regulating the rate of weight loss by adjusting the GLP-1 
receptor agonist dose and focusing on meal content and 
frequency can reduce the risk of pancreatitis.

In patients with a previous history of acute pancreatitis, 
risk factors that contributed to the initial episode should 
be mitigated if still present.

Incretin-based drug therapies such as 
glucagon-like peptide-1 (GLP-1) receptor ago-

nists and dual glucose-dependent insulinotropic 
peptide and GLP-1 receptor agonists are rapidly 
becoming fi rst-line options for treating type 2 
diabetes. These agents have a benefi cial effect 
on pancreatic islet function by facilitating the 
secretion of insulin in response to ambient blood 
glucose levels and inhibiting glucagon secretion 
both directly and indirectly.1 The remarkably 
low incidence of hypoglycemia and signifi cant 
weight loss associated with these agents have 
contributed to their increased use.

The effect of GLP-1 receptor agonists on the 
exocrine pancreas and the risk of acute pancreati-
tis has remained a cause for concern. Early clinical 
trials evaluating the effi cacy of GLP-1 receptor 
agonists reported a slightly increased risk of acute 
pancreatitis with these medications vs placebo 
or conventional treatment.2,3 Since then, mul-
tiple meta-analyses, using data collected from 
large-scale cardiovascular outcome trials and the 
US Food and Drug Administration Adverse Event 
Reporting System database, have reported mixed 
fi ndings on the relationship between GLP-1 recep-
tor agonist therapy and pancreatitis.2,4–8 Concern 
about the risk of pancreatitis increased after GLP-1 
receptor agonist indications for use expanded to 
include cardiovascular and renal protection, obe-
sity, and metabolic dysfunction–associated fatty 
liver disease (MAFLD; formerly known as nonal-
coholic fatty liver disease). As a result, clinicians 
have avoided using GLP-1 receptor agonists in 
patients with a history of acute pancreatitis.doi:10.3949/ccjm.92a.24113
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 ■ ACUTE PANCREATITIS RISK FACTORS

There are many known acute pancreatitis risk factors 
(Table 1).9–12 Most of these are not aggravated or caused 
by GLP-1 receptor agonists, except possibly gallbladder 
disease.13

Obesity
Obesity increases the incidence and severity of acute 
pancreatitis.9 Visceral fat in the abdomen, regardless of 
body mass index, has the greatest impact on the devel-
opment of acute pancreatitis. Obesity increases the risk 
of acute pancreatitis through the following ways.

Gallstones (cholelithiasis) are caused by changes in 
bile composition and biliary motility. While a high-fat 
diet increases cholesterol secretion into the bile, which 
can lead to sludge and stone formation,9 rapid weight 
loss and less frequent, low-fat meals also contribute to 
sludge and stone formation, as discussed later.

Hypertriglyceridemia. A very high triglyceride level 
(eg, > 1,000 mg/mL), which is commonly seen in obesity, 
can induce acute pancreatitis.9 Triglycerides are insol-
uble, and the resulting microthrombi that form in the 
pancreatic blood vessels cause ischemia and infarction.

Insulin resistance and type 2 diabetes mellitus 
are associated with ectopic fat deposition not only in 
the liver and heart, as is well recognized, but also in 
the pancreas.14 The increased fat accumulation, or ste-
atosis, in the pancreas induces chronic infl ammation, 
predisposing to acute pancreatitis.15,16

MAFLD is also independently associated with a 
higher risk of acute pancreatitis.17 A recent study found 
that MAFLD was present in 39% of patients with acute 
pancreatitis. Additionally, the patients with MAFLD 
had a 63% higher risk of having severe acute pancreatitis 
compared with patients with acute pancreatitis who did 
not have MAFLD.17

Rapid weight loss
Although weight loss in general has been shown to 
reduce the risk of gallstones, rapid weight loss (ie, more 
than 1.5 kg per week) or excessive weight reduction 
(ie, > 25% body weight) increases the risk of develop-
ing gallstones.18 During a period of rapid weight loss, 
hepatic cholesterol synthesis and secretion increase, 
which alters the ratio of cholesterol to bile salts within 
the gallbladder.18 When coupled with smaller and more 
infrequent meals, bile salt secretion into the intestine is 
decreased, reducing gallbladder motility and triggering 
the formation of biliary sludge, ie, crystals or microliths 
composed of precipitated lipid particles. Notably, GLP-1 
receptor agonists also slow biliary motility, which can 
contribute to the development of bile duct–blocking 
sludge and stones, resulting in acute pancreatitis.13

Repeatedly losing and gaining weight (known as 
weight cycling) is also an independent risk factor for 
gallstones.19 When fl uctuations are severe within a 
single weight cycle (eg, ≥ 9 kg), the risk of requiring a 
cholecystectomy increases by up to 68% in women.20 

Similar fi ndings were also reported for men.21

Bariatric surgery. In a retrospective analysis of 
2,695 patients who underwent bariatric surgery, 1.04% 
of patients (vs 0.017% of the general population) devel-
oped acute pancreatitis during a median follow-up of 
3.5 years (interquartile range 1.9–5.8 years).22 One 
patient had severe acute pancreatitis, and there was 
1 pancreatitis-related death. In the nested case-control 
extension of the study, a history of acute pancreatitis 
was the only baseline variable found to predict post-
operative acute pancreatitis. Other variables associ-
ated with acute pancreatitis risk after bariatric surgery 
include the following22:
• Rapid weight loss noted at the fi rst postoperative 

follow-up visit 

TABLE 1
Common causes of pancreatitis

Mechanical Toxic and metabolic Other

Gallstones
Pancreatic duct obstruction
Ampullary stenosis (formerly known as sphincter
   of Oddi dysfunction)
Trauma 
Surgery (includes bariatric surgery and 
   intragastric balloon placement)
Congenital malformations (eg, annular pancreas)

Alcohol use
Smoking
Obesity
Weight loss
Hypertriglyceridemia
Hypercalcemia
Drug induced
Scorpion envenomation
Organophosphate poisoning

Ischemia due to vascular compromise
Iatrogenic injury11,12

Infection
Hereditary
Autoimmune
Cystic fi brosis

Based on information from references 9 and 10.
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• Stones, sludge, or ductal dilation seen on postoper-
ative liver ultrasonography

• Postoperative complications such as a bowel leak 
or anastomotic strictures. 

Similarly, a retrospective analysis of the National 
Readmission Database showed that the factors associated 
with the greatest risk for developing acute pancreatitis 
after bariatric surgery are younger age and the presence 
of gallstones.23 Rapid weight loss after gastric bypass, 
biliopancreatic diversion, or sleeve gastrectomy has 
been reported to initiate gallstone formation in 30% of 
patients during the fi rst 6 to 12 months after surgery.24

 ■ IS THERE A RELATIONSHIP BETWEEN GLP-1 
RECEPTOR AGONISTS AND PANCREATITIS RISK?

Effects on the exocrine pancreas
GLP-1 is an incretin hormone secreted by the gastro-
intestinal tract after a meal. The exocrine pancreas 
has GLP-1 receptors, mainly on the acinar cells.25 In 
vitro studies showed that GLP-1 receptor binding did 
not directly stimulate amylase or lipase release. Rather, 
GLP-1 receptor activation results in cell growth, and 
the enzyme release may simply refl ect adaptive growth 
instead of an infl ammatory response.25 Although data 
from clinical studies on liraglutide revealed a 7% increase 
in serum amylase and a 31% increase in serum lipase 
in patients after 4 weeks of GLP-1 receptor agonist 
treatment compared with placebo, the increased levels 
reverted to normal once therapy was discontinued and 
did not predict acute pancreatitis onset.26

Clinical data on GLP-1 receptor agonists
and pancreatitis occurrence
Postlethwaite et al27 reported that, among 2,245 patients 
with obesity (mean body mass index 39.7 kg/m2) who 
started GLP-1 receptor agonist therapy, 49 (2.2%) 
developed acute pancreatitis. Higher risk factors were 
a history of type 2 diabetes, tobacco use, and advanced 
chronic kidney disease (≥ stage 3). More importantly, 
well-known pancreatitis risk factors—history of alcohol 
use disorder, pancreatitis, or gallstone disease—were 
not associated with an increased risk of acute pancre-
atitis after starting GLP-1 receptor agonist therapy.

Liraglutide studies. Two large prospective outcomes 
studies afforded the opportunity to assess whether there 
was an association between a GLP-1 receptor agonist and 
pancreatitis. The LEADER trial28 (Liraglutide Effect and 
Action in Diabetes: Evaluation of Cardiovascular Outcome 
Results) studied a 1.8-mg dose in more than 9,000 patients 
with type 2 diabetes and found the incidence of acute pan-
creatitis was similar between the liraglutide and placebo 

groups (0.4% vs 0.5%, respectively). However, the SCALE 
trial29 (Effect of Liraglutide on Body Weight in Non-Diabetic 
Obese Subjects or Overweight Subjects With Co-Morbid-
ities), which studied a 3.0-mg dose of liraglutide in 
about 3,000 participants with overweight or obesity and 
who did not have type 2 diabetes, noted an increased risk 
of acute pancreatitis in the treatment group (0.4%) vs the 
placebo group (< 0.1%). 

Neither study showed a signifi cant increase in amylase 
(7% for both studies) or lipase (28% in the LEADER trial 
and 31% in the SCALE trial) values after starting liraglu-
tide compared with placebo, and the positive predictive 
values of amylase and lipase for pancreatitis were less than 
1%.30 Also, the onset of acute pancreatitis occurred after 
12 months in the LEADER trial and after more than 5 to 
6 months in the SCALE trial, indicating that the likeli-
hood of developing pancreatitis was infl uenced more by 
the rate and degree of weight loss than the drug itself.30 

An early peak in acute pancreatitis also occurred 
within the fi rst 60 days of starting therapy in the SCALE 
trial. This is the time when the gastrointestinal side effects 
of these agents, namely nausea, anorexia, and some vom-
iting, are most evident. Thus, less frequent and smaller 
meals are recommended, which would predispose patients 
to biliary sludge, gallstone formation, and slowed biliary 
motility. This would be even more pronounced in patients 
with subclinical gallbladder disease.30

Semaglutide. A systematic review and meta-analysis 
of injectable or oral semaglutide for type 2 diabetes mel-
litus found no evidence of increased incidence of acute 
pancreatitis.31 In a trial evaluating semaglutide for 
weight loss, the incidence of acute pancreatitis was 
still low (3 of 1,306 participants) despite a higher 
dose and more signifi cant weight loss, but none of the 
655 individuals in the placebo group developed pancre-
atitis.32 A meta-analysis of randomized clinical trials of 
semaglutide also did not fi nd an increased risk of acute 
pancreatitis compared with placebo (odds ratio 0.7, 95% 
confi dence interval 0.5–1.2) regardless of dose, formula-
tion (injectable or oral), or indication.33 

Tirzepatide (a dual glucose-dependent insulinotropic 
peptide and GLP-1 receptor agonist) safety was evaluated 
in a meta-regression study that established individual 
adverse event rates at weekly doses of 5, 10, and 15 mg.34 
Nearly similar pooled proportions of acute pancreatitis, 
ranging from 0.3% to 0.4%, were reported for all 3 doses. 

In a large network meta-analysis of data from 102,257 
participants, pooled results suggested a neutral relationship 
between GLP-1 receptor agonists and acute pancreatitis 
(relative ratio 0.96, 95% confi dence interval 0.31–3.00).35 

Overall, numerous meta-analyses to date have failed to fi nd 
a statistically signifi cant increase in pancreatitis incidence 
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associated with GLP-1 receptor agonist therapy.4–7,31,33,35 
The relationship seems to be between pancreatitis and 
weight loss, rather than the GLP-1 receptor agonist.

 ■ GLP-1 RECEPTOR AGONISTS IN PATIENTS 
WITH A HISTORY OF PANCREATITIS

The US Food and Drug Administration drug labels for 
GLP-1 receptor agonists include a warning that acute 
pancreatitis has been observed in patients and that 
treatment should be discontinued promptly if acute 
pancreatitis is suspected.4 The labels for GLP-1 recep-
tor agonists do not directly contraindicate their use in 
patients with a history of pancreatitis. Patients with 
preexisting pancreatitis were excluded from GLP-1 
clinical trials36; therefore, there has been a sense of 
caution about such use. However, a growing body of 
clinical data can help address this clinical question.

Results from a Cleveland Clinic review
A retrospective chart review from Cleveland Clinic 
identifi ed 161 patients (mean body mass index 35 ± 8 
kg/m2) who had a documented history of pancreatitis 
and then had recurrent acute pancreatitis after being 
prescribed a GLP-1 receptor agonist.36 The causes of the 
initial acute pancreatitis episodes, before starting GLP-1 
receptor agonist therapy, were idiopathic in 77 patients 
(48%), gallstones in 49 (30%), alcohol use in 21 (13%), 
hypertriglyceridemia in 9 (6%), and medication related 
in 5 (3%). Of those 161 patients, 16 (10%) experienced 
recurrent acute pancreatitis after GLP-1 receptor agonist 
therapy (mean duration 10.8 ± 7.2 months): 6 (38%) 
were caused by the GLP-1 receptor agonist (as clinically 
determined by the treating medical team), 3 (18%) were 
due to hypertriglyceridemia, 2 (12%) due to alcohol use, 

1 (6%) due to another oral hypoglycemic agent, 1 (6%) 
due to ampulla stenosis, and 3 (19%) were idiopathic.

This study showed that the risk of recurrent pancre-
atitis in a cohort of patients taking GLP-1 receptor ago-
nists (10%) was likely no greater than what is observed 
in the general population and that more than half of the 
episodes of recurrent pancreatitis were attributable to 
causes other than GLP-1 receptor agonist therapy.36–38

 ■ MINIMIZING PANCREATITIS RISK

Start with screening
Because patients being considered for GLP-1 receptor 
agonist therapy are already at risk of developing acute 
pancreatitis due to having type 2 diabetes, obesity, or 
both, screening for other potential risk factors (Table 2) 
before starting treatment is recommended.8,36,39–44

Hypertriglyceridemia presents an added risk for 
pancreatitis, especially if there is documented evidence 
of triglyceride levels exceeding 1,000 mg/dL. Address-
ing hypertriglyceridemia before starting GLP-1 receptor 
agonist therapy by implementing a low-carbohydrate 
diet and triglyceride-lowering medications could be 
preventive, even though GLP-1 receptor agonists will 
lower triglyceride levels.39

MAFLD. Patients with MAFLD and an elevated 
fi brosis-4 index score or who have symptoms of gall-
bladder disease should undergo liver and gallbladder 
ultrasonography. Data from a cross-sectional study 
found signifi cantly higher mean levels of alkaline 
phosphatase, alanine aminotransferase, aspartate ami-
notransferase, gamma-glutamyl transferase, bilirubin, 
and superoxide dismutase in patients with cholecystitis 
vs a control group without cholecystitis.40 However, 
these levels can be elevated for many reasons; thus, they 
are only helpful to predict the need for a screening liver 
and gallbladder ultrasonography. Preexisting subclinical 
gallbladder disease is characterized by visualizing stones 
or sludge in the gallbladder, which typically appears as 
low-level, mobile echoes with no acoustic shadowing, 
often layering in the dependent portion of the gallblad-
der and moving with positional changes.

Gallbladder disease. In patients with established 
gallbladder disease, the relative risks and benefi ts of a 
cholecystectomy or preventive treatment with ursode-
oxycholic acid before starting GLP-1 receptor agonist 
therapy should be thoroughly discussed.18

Hypercalcemia. Acute pancreatitis due to hypercal-
cemia is uncommon, but it can be life-threatening.41 
GLP-1 receptor agonists can be associated with the 
development of both hypocalcemia and hypercalcemia. 
Hypocalcemia is most commonly seen within the fi rst 

TABLE 2
Screening for risk factors before 
starting glucagon-like peptide-1 
receptor agonist therapy to minimize 
risk of acute pancreatitis

Hypertriglyceridemia
Metabolic dysfunction–associated fatty liver disease
High normal or mildly elevated alkaline phosphatase, alanine 
   aminotransferase, aspartate aminotransferase, gamma-
   glutamyl transferase, bilirubin, and superoxide dismutase levels
Symptoms of gallbladder disease
Hypercalcemia
Excess alcohol use
Current smoker
History of pancreatitis

Based on information from references 8, 36, and 39–44.
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6 months of GLP-1 receptor agonist therapy, while 
hypercalcemia is noted to occur after at least 6 months 
of therapy.42 The mechanisms of these complex effects 
are still being elucidated, and it is unclear whether there 
is a direct effect via GLP-1 receptors in bone cells or 
indirect effects mediated through the gut. The effect 
seems to be related to the GLP-1 receptor agonist’s 
potency for weight loss. Thus, patients taking the agents 
associated with the greatest weight loss, tirzepatide and 
semaglutide, have the highest incidence of developing 
both hypocalcemia and hypercalcemia. 

Alcohol use. A patient with a history of excess 
alcohol use must be advised to stop consuming alcohol 
before starting GLP-1 receptor agonist therapy. Fortu-
nately, the agent itself has an independent effect on 
curbing alcohol intake and cravings by affecting brain 
pathways related to reward and addiction.43,44 

Smoking. Patients who are current smokers should 
be encouraged to quit, as smoking increases the risk of 
pancreatitis.8 

History of pancreatitis. Finally, it is essential to 
determine the etiology of previous episodes of pancre-
atitis before starting GLP-1 receptor agonist treatment. 
Corrective measures should be taken if the cause is pre-
ventable or reversible.36 In some situations, the specifi c 
risk factor may have been mitigated and is no longer 
a concern (eg, a high triglyceride level that is now 
within normal range, previous excess alcohol use in a 
patient who is currently sober, history of gallstones since 
resolved by cholecystectomy). Regardless, the patient 
needs to be informed about a possible increased risk 
of pancreatitis recurrence so they can make a decision 
based on their own level of acceptable risk.

Continue monitoring
During GLP-1 receptor agonist therapy, monitor patients 
for the following signs or symptoms of acute pancreatitis:
• Very rapid weight loss
• Anorexia
• Consistently pale stools
• Intractable, constant nausea with or without vomiting
• Right upper abdominal discomfort or fullness
• Rapid signifi cant decrease in creatinine, which would 

refl ect rapid muscle loss and thus weight loss.
Weight loss of more than 1.5 kg per week is usually 

associated with prolonged periods of fasting or anorexia 
and, as discussed earlier, causes the release of cholesterol 
into the bile and induces bile stasis. Patients who experi-
ence rapid weight loss should undergo gallbladder ultra-
sonography to screen for imminent biliary pathology. 
The GLP-1 receptor agonist dose should be lowered and 
patients should be encouraged to increase meal size and 

frequency. In addition, a diet that is 19% to 30% fat (eg, 
nuts, cheese, egg yolks) is recommended to promote bile 
fl ow and prevent gallstone formation.18 Some programs 
recommend ursodeoxycholic acid 500 to 1,200 mg during 
the fi rst 6 to 9 months after bariatric surgery, when the 
rate of weight loss is the greatest, to prevent gallstone 
formation.24 Similarly, it is prudent to prescribe ursode-
oxycholic acid during the fi rst year of GLP-1 receptor 
agonist therapy to prevent gallstone formation.

Stool that is consistently pale also suggests a lack of 
bile secretion, and the same recommendations for rapid 
weight loss would apply. 

Patients who report feeling discomfort or fullness 
in the right upper quadrant of their abdomen should 
also undergo gallbladder and liver ultrasonography. 
Abnormal fi ndings should prompt a consultation with 
gastroenterology. If cholelithiasis or biliary sludge is 
suspected, appropriate gallbladder studies and clinical 
follow-up would be advised.

 ■ CONCLUSION

GLP-1 receptor agonists have great therapeutic potential 
for treating diabetes and obesity; preserving cardiovascular, 
cerebrovascular, and renal function; reversing MAFLD; 
and potentially slowing the progression of dementia.45 
Clinicians should not limit the use of GLP-1 receptor 
agonists and deny potential medical benefi ts to patients 
because of a history of pancreatitis or a likelihood of 
developing pancreatitis. Patients can be counseled about 
potential risks and benefi ts and allowed to participate in 
informed decision-making. The risk of pancreatitis can be 
minimized by addressing and mitigating risk factors from 
previous episodes, regulating the rate of weight loss by 
adjusting the GLP-1 receptor agonist dose and the con-
tent and frequency of meals, closely monitoring patients 
during GLP-1 receptor agonist therapy, and implement-
ing appropriate precautionary measures. Data from future 
prospective or observational studies in patients with a 
history of pancreatitis will be helpful to further clarify 
appropriate uses of this important class of drugs. ■
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Glucagon-like peptide-1 receptor agonists 
and pancreatitis: A reconcilable divorce
The article “Glucagon-like peptide-1 receptor agonists and pancreatitis: A reconcilable divorce” by Adi E. Mehta, 
MD, Laura D. Lomeli, BA, and Kevin M. Pantalone, MD, ECNU (Cleve Clin J Med 2025; 92(8):483–489, 
doi:10.3949/ccjm.92a.24113) contained an error. On page 487, in the fi rst column, under the heading “Continue 
monitoring,” the last bullet point should read as follows: Rapid signifi cant decrease in creatinine, which would 
refl ect rapid muscle loss and thus weight loss. The online article is now correct.


