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Do Incretin-Based Therapies Cause Acute Pancreatitis?
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Abstract
In 2007 a question was raised about the causal relationship between the first of the glucagon-like peptide 
1 receptor agonists, exenatide, and pancreatitis, as postmarketing reports of pancreatitis in patients treated 
with this agent had been received by the Food and Drug Administration (FDA). There had been six reports of 
hemorrhagic pancreatitis, with two of the cases resulting in death. An update of the package insert for Byetta 
was mandated. Sitagliptin entered the market about a year and a half later, and now there are similar reports 
of acute pancreatitis. As the number of patients treated with these agents increases, is it uncovering a risk not 
appreciated in the premarket phase or just what should be expected from the population treated with these 
agents? To date, 88 cases of acute pancreatitis have been reported to the FDA in patients taking sitagliptin 
(Januvia/Janumet). Of these, two cases have been hemorrhagic or necrotizing pancreatitis. A revision of the 
package insert for sitagliptin has been made recently. An examination of available data should help shed light 
on whether the relation is likely causal or merely incidental.
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Drug-Induced Pancreatitis

In a 2005 review, Trivedi and Pitchumoni1 reported 
that, of the top 100 prescribed drugs in the United States, 
44 have been associated with acute pancreatitis.  
These include over-the-counter agents such as aceta- 
minophen, common antibiotics such as trimethoprim/
sulfamethoxazole and erythromycin, agents used 
to treat human immunodeficiency virus/acquired 
immunodeficiency syndrome, and oncologic agents.1 
No clear pathophysiologic basis connects the various 
agents. In 2002, Blomgren and colleagues2 suggested 
that glyburide may be associated with an increased risk 
for pancreatitis, but also noted an increased risk when 
the body mass index exceeded 30.

Pancreatitis in Type 2 Diabetes
A number of comorbidities associated with type 2 diabetes 
can predispose to pancreatitis, hypertriglyceridemia, 
and gallbladder disease.3–5 Diabetic subjects can also 
be exposed to alcohol or other drugs, which have been 
reported to be associated with pancreatitis. What is the  
risk for pancreatitis in people with type 2 diabetes?  
Is there evidence for an increase when incretin-based 
therapies are used to control hyperglycemia?

Pancreatitis in the general population appears to be 
increasing in Western countries with 60–80% attributed 
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to alcohol or gallstones but at least 20% has no clear 
etiology.3 New etiologies continue to be described as 
evidenced by the report by Frulloni and colleagues6 
of an autoimmune pancreatitis identified by a novel 
antibody directed at an epitope homologous to a protein 
from Helicobacter pylori. Type 2 diabetes is associated 
with obesity and hyperlipidemia, each of which has been 
considered a putative risk factor for pancreatitis.3–5

Noel and colleagues7 examined the risk for pancreatitis 
in subjects with type 2 diabetes using data from a large 
insurance database (29,332,477 covered lives), identifying 
type 2 diabetes subjects and subjects without diabetes by 
medical claims and pharmacy claims covering the period 
of 1/1/99 to 12/31/05 who were eligible for coverage by 
the plan. Similarly, medical claims were used to identify 
episodes of acute pancreatitis and gallbladder disease.7 
A 2.8-fold increased risk of acute pancreatitis was 
reported in the diabetic cohort overall with a 5-fold risk 
in the 18- to 44-year-old population. A 3-fold risk in men 
was reported compared to 2.6-fold in women.7 The time 
period examined was important, as exenatide (Byetta) 
was approved in June 2005 and had limited market 
penetration during the first 6 months, which was the 
last 6 months of the study period. Sitagliptin (Januvia),  
the first of the dipeptidyl peptidase-4 inhibitors, was not 
yet on the market. A 1.9-fold risk of biliary disease was 
reported; similarly, a greater relative risk (RR) was also 
found in the younger population. Cholelithiasis was felt  
to be the basis in at least 50% of these cases.7

The estimated risk for acute pancreatitis in the population 
at large is estimated to be 0.33–0.44 events per  
1000 adults per year.3,8 Fifteen to 20% of cases are 
considered to be severe, with 2–4% resulting in death.8 
A relatively small fraction (1–2%) is felt to be drug 
induced.8 In the exenatide development program, there 
have been six cases of acute pancreatitis observed in about 
3489 subject-years of exposure (1.7/1000 subject-years) 
compared to one case in about 336 subject-years in 
placebo (3.0/1000 subject-years) and one case in about 
497 subject-years (2.0/1000 subject-years) for the insulin 
comparator (Amylin and Lilly data on file).

Dore and colleagues9 examined a similar claims database 
for the period of June 2005 through June 2008 including 
27,996 exenatide initiators and 16,276 sitagliptin initiators  
matched with type 2 diabetic subjects taking nonincretin-
based therapies. Over a period of 1 year, 0.13% of exenatide 
users and 0.12% sitagliptin users suffered acute pancreatitis. 
The risk of pancreatitis was comparable in each group 

[RR 1.0; confidence interval (CI) 0.6–1.7)] for exenatide 
and [RR 1.0; CI 0.5–2.0)] for sitagliptin relative to 
metformin or glyburide.9

Conclusion
Pancreatitis is increased in subjects with type 2 diabetes, 
which is the clinical population treated with exenatide or 
sitagliptin. It is unlikely that either agent is causal in the 
development of acute pancreatitis. As new agents enter 
the market, we expect similar rates of pancreatitis to 
be reported as their usage approaches that of currently 
used agents.
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The author has been a speaker for Amylin and Lilly, USA promoting 
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