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Introduction

Campbell JE & Drucker DJ, Cell Metab 2013

� There is no question that incretin-based
glucose-lowering medications have proven to
be effective glucose-lowering agents.

� Incretin-based therapies are becoming one
of the most widely used anti-diabetic agents,
with effects on weight loss or minimizing
hypoglycemic events.

� They are known to have pleiotropic actions
beyond glucose lowering effects.



Introduction

� GLP-1 receptors are present in many tissues, including thyroid, exocrine pancreas,
kidney, bone, lung, cerebral cortex, hypothalamus and gastrointestinal tract.

� Activation of these receptors with supraphysiologic levels of GLP-1 has potential to
produce unexpected off-target effects.

Dunphy JL, et al. Mol Cell Endo, 1998



Case report

Exenatide-induced acute pancreatitis

• 69/M
• Type 2 diabetes for 5 yrs
• Diabetic neuropathy, retinopathy, coronary a. disease, GERD, RA, colonic polyposis

• Metformin 500mg bid, Pioglitazone 30mg, NPH 45u am, 20u pm, Insulin aspart
• Metoprolol, Gabapentin, Lovastatin, Irbesartan, Clopidogrel, Infliximab, Ezetimibe,   

Esomeprazole

• Midepigastric pain with radiation to the back developed within 24h of initiating exenatide.
• 5 days after Tx, the patient presented to ER.
• Sx. resolved by day 3 of discontinuation of exenatide.

• Temporal relation of the symptoms to the onset and cessation of therapy along with the 
normalization of laboratory parameters on drug withdrawal implicates exenatide as the 
cause.

Denker PS et al. Diabetes Care, 2006



Case report

Exenatide-induced acute pancreatitis

30 cases were reported  by the Adverse Effect 
Reporting System (AERS) from Apr 2005 ~ Dec 2006.

- abdominal pain was reported in 23 patients
- symptoms began to resolve when exenatide was 
discontinued in 22 patients

- 3 patients had a recurrent symptom when 
exenatide was restarted

Ahmad SR et al. NEJM, 2008



Case report

Girgis CM, et al. Endocr Pract, 2011

Vildagliptin-induced acute pancreatitis

• 61/F
• C/C : severe abdominal pain, vomiting, fever for 7 days
• Type 2 diabetes for 5 yrs
• Metformin + Sitagliptin -> Vildagliptin (changed 5wks before)

• Serum amylase : 1205 U/L
• Serum lipase : 8846 U/L

• Absence of an identifiable cause for the pancreatitis
• Improved with the cessation of vildagliptin



Case report

Iyer SN, et al. Endocr Pract, 2012

Acute necrotizing pancreatitis associated with combination treatment with exenatide and 
sitagliptin

• 76/F
• C/C : severe abdominal pain, vomiting, fever for 7 days
• Type 2 diabetes for 26 yrs
• Metformin + Exenatide (added 3-yrs-ago) + Sitagliptin (added a few weeks before)

• Serum amylase : 1136 U/L
• Serum lipase : 3500 U/L

• Absence of an identifiable cause for the pancreatitis



FDA AERS database (2004-2009)

Elashoff M, et al. Gastroenterology, 2011

• Control drugs: rosiglitazone, nateglinide, repaglinide, glipizide
• Control events: back pain, UTI, chest pain, cough, syncope



FDA AERS database (2004-2012Q2)

Butler PC, et al. Diabetes Care 2013



A population-based matched case-control study

Singh S, et al. JAMA Intern Med 2013

Odds of hospitalization for acute pancreatitis

• Current use   2.24 (1.36-3.69), P = 0.01
• Recent use    2.01 (1.37-3.18), P = 0.01
• Any use        2.07 (1.36-3.13), P = 0.01



A population-based matched case-control study

Significantly increased risk of hospitalization for acute pancreatitis associated with 
the use of sitagliptin or exenatide among adult patients with type 2 diabetes

Strength
- large number of cases
- adjusted for large number of confounders

Limitations
- residual confounding?
- small number of GLP-1 based therapy users
- misclassification of diagnosis
- misclassification of drug exposure
- not generalizable to older patients (>65)
- limited duration of follow-up

Singh S, et al. JAMA Intern Med 2013



Animal studies

Perfetti R, et al. Endocrinology 2000

PCNA immunostaining in 22 month-old Wistar rats, 
GLP-1 infusion for 2 days



Matveyenko AV,  et al. Diabetes, 2009

-> One case of hemorrhagic necrosis
(acinar cell injury, septal inflmmation, fibrosis)

-> Ductal metaplasia



Matveyenko AV,  et al. Diabetes, 2009



Nachnani JS, et al. Diabetologia, 2010

SD rats, 
Exendin-4  10 ug/kg for 75 days

Exendin-4                        Control



Exendin-4  10 ug/kg 
for 12wks

Gier B, et al. Diabetes, 2012



Pancreatic duct gland cell replication (rat) Duct cell replication (KrasG12D mouse)

Gier B, et al. Diabetes, 2012



Gier B, et al. Diabetes, 2012

• Scant residual intact acini
• Extensive inflammation and fibrosis
• More frequent PanIN

Vehicle                                        Exendin-4                       



Animal studies

Butler PC, et al. Diabetes Care 2013



Human study

Butler AE, et al. Diabetes 2013



Human study

Butler AE, et al. Diabetes 2013





Theoretical model

Butler PC, et al. Diabetes Care, 2010



Butler PC, et al. Diabetologia, 2010



Low-grade increase of pancreatic exocrine enzyme levels

Tokuyama H, et al. DRCP, 2013

DPP-4i potentially cause a low-grade subclinical asymptomatic inflammatory change with 
the pancreas



Summary

• The reporting rate for pancreatitis/pancreatic cancer with incretin-based 
therapies are dramatically increasing.

• Although this does not establish the causal relationship, it does raise the level 
of concern.

• Some preclinical studies offer a plausible mechanism for the occurrence of 
pancreatitis/pancreatic cancer in patients exposed to incretin-based therapies.

• Asymptomatic low-grade chronic pancreatitis might be more common than 
expected. 



Thank you for 
your attention.


