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Sitagliptin and Acute Pancreatitis:
Cases and Literature Review

Sitagliptin ve Akut Pankreatit:
Olgular ve Literatiiriin Gézden Gegirilmesi

ABSTRACT Acute pancreatitis is the rapid onset inflammation of the pancreas. Medications are
rare but important and rising cause of acute pancreatitis and account for approximately 2% of all
cases. Sitagliptin is a potent and selective dipeptidyl peptidase-4 (DPP-4) inhibitor for the treat-
ment of patients with type 2 diabetes mellitus and acts by increasing active incretin hormone con-
centrations. Adverse effects including constipation, nausea, nasopharyngitis, urinary tract infection
and dizziness were reported. We reported a case with acute pancreatitis that seems to be induced
by sitagliptin.
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OZET Akut pankreatit, pankreasin hizli gelisen yangisidir. flaglar, nadir, énemli ve gitgide daha
fazla dikkat ¢eken akut pankreatite neden olabilir ve tiim olgularin yaklagik %2’sinden sorumlu-
dur. Sitagliptin, tip 2 diabetes mellituslu hastalarin tedavisinde kullanilan giiglii ve selektif bir di-
peptidil peptidaz-4 (DDP-4) inhibitoriidiir ve aktif inkretin hormon konsantrasyonunu artirarak
etki eder. Konstipasyon, bulanti, nazofarenjit, iiriner sistem enfeksiyonu ve bas donmesi, bu ilacin
bildirilen yan etkileri arasindadir. Bu makalede, sitagliptinin neden oldugu diistintilen bir akut
pankreatit olgusu sunulmaktadir.

Anahtar Kelimeler: Sitagliptin; inkretinler; ilag toksisitesi; akut nekrotizan pankreatit
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cute pancreatitis is a severe disease with an overall mortality of ap-

proximately 5%, though in subpopulations with necrotizing pan-

creatitis and infected necrosis, mortality may be as high as 17% and
30%, respectively.!® The most common etiologies are excessive alcohol use
and gallstone disease, comprising 70-80% of all cases. Other etiologies in-
clude autoimmune disease, iatrogenic injury, inflammatory bowel disease,
infections, inherited disorders, neoplasia, structural abnormalities, toxins,
trauma, ischaemia and drug toxicity."* Drug-induced pancreatitis is re-
markably rare, given the large number of drugs prescribed. Due to its rar-
ity and the lack of unique clinical characteristics, the true epidemiology and
risk factors for drug-induced pancreatitis remain unknown. The diagnosis
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of drug-induced pancreatitis is often difficult to
make because there are no unique clinical, bio-
chemical or radiological features to distinguish this
etiology of pancreatitis from other causes. Further-
more, data regarding the mechanisms through
which drugs cause pancreatitis are limited, with
few animal studies. The first step is to confirm the
diagnosis of pancreatitis. This requires two of the
following three features: abdominal pain charac-
teristic of acute pancreatitis, serum amylase and/or
lipase levels >3 times the upper limit of normal
range and characteristic findings on computed to-
mography (CT) scan.!?

We reported a case of acute pancreatitis,
which seems to be due to sitagliptin use.

CASE REPORT

An 82-year-old man with type 2 diabetes for the
last 15 years presented with abdominal pain, nause,
vomiting and abdominal distention. His medical
history was unremarkable except for coronary ar-
tery disease and hypertension. There was no previ-
ous history of pancreatitis or gallstones. He denied
alcohol use. He was taking metformin 1000 mg po
twice a day, atorvastatin 40 mg po at bedtime, irbe-
sartan 150 mg po once daily and sitagliptin 100 mg
po once a day. Remarkable findings on examina-
tion were abdominal obesity and upper abdominal
tenderness. There was no fever or chills. The pa-
tient was 173 cm tall and weighed 82 kg. HbAlc
level was 7.5%. Biochemical teste revealed glucose
195 mg/dL, creatinine 1.1 mg/dL, aspartate amino-
transferase (AST) 51 IU/L and alanine aminotrans-
ferase (ALT) 12 IU/L. Serum triglyceride levels
were 154 mg/dL, serum calcium 9.1 mg/dL, white
blood cell count 18 900 cells/mm?, and hemoglo-
bin 15.4 g/L. Serum amylase and serum lipase lev-
els were 217 TU/L (28-100) and 718 TU/L (21-7),
respectively. Total and direct bilirubin levels were
normal. Abdominal ultrasonography (US) showed
mild dilatation of the common bile duct; the gall-
bladder was normal. Computed axial tomography
(CT) scan of the abdomen revealed increased den-
sity of the peripancreatic fat tissue and increased
reactive lymph nodes suggesting pancreatitis (Fig-
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FIGURE 1,2: Acute Edematous Pancreatitis
Increased density of the peripancreatic fat tissue and minimal effusion
(arrows).

ure 1 and Figure 2). There was no stone in the
choledoc or gallbladder.

We considered acute edematous pancreatitis
with these findings and the patient was admitted
to the gastroenterology clinic. Serum calcium lev-
els and lipid parameters were normal. Consider-
ing the elevation of ALT and gamma-glu-
tamyltransferase (GGT) levels and abdominal US
and CT results, endoscopic ultrasonography (EUS)
was performed to exclude biliary obstruction and
other patologies. EUS revealed signs of pancreati-
tis. Due to the normal apperance of the ampulla
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and normal findings in the repeated US and CT
images and rapid improvement of clinical and lab-
oratory findings, no pathology regarding cholesta-
sis or pancreatitis was suspected. The patient has
bee using sitagliptin 100 mg po once daily for ap-
proximately two months and has had no adverse
events. However, he had developed a mid-epigas-
tric abdominal pain radiating to the back. This
medical history suggested a drug-induced pancre-
atitis. Intravenous fluids along with intravenous
pantoprazole were initiated. He was advised NPO
(nothing to eat) and sitagliptin was stopped. A
weight-based sliding scale of insulin was started
using aspart and glargine. On subsequent days, the
lipase level was 50 IU/l. The abdominal pain re-
solved by day five. With these findings, this con-
dition was considered acute pancreatitis secon-
dary to sitagliptin.

I DISCUSSION

Recently, improved understanding of the incretin
effect on the pathophysiology of type 2 diabetes
has led to the development of new hypoglycemic
agents. The incretin effect is the augmentation of
glucose-stimulated insulin secretion by intesti-
nally derived peptides, which are released in the
presence of glucose or nutrients in the gut. The
incretin effect is composed primarily of two pep-
tides, glucose-dependent insulinotropic polypep-
tide (GIP) and glucagon-like peptide-1 (GLP-1).
Incretins are rapidly inactivated by the enzyme
dipeptidyl peptidase 4 (DPP-4), resulting in a very
short half-life as minutes.> Both GIP and GLP-1
are endogenous physiological substrates for DPP-
4, and chemical inhibition of DPP-4 activity, or
genetic inactivation of DPP-4 in rodents, results
in increased levels of intact bioactive GIP and
GLP-1. Therapeutic approaches for enhancing in-
cretin action include degradation-resistant GLP-
1 receptor agonists (incretin mimetics), as
exenatide and liraglutide and inhibitors of DPP-
4 activity (incretin enhancers), as sitagliptin and
vildagliptin.>®

Sitagliptin has significant antidiabetic effects
when given in monotherapy, and results in further
improvements of glycaemic control when given in
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combination with other antidiabetic agents.”'° The
side effect profiles of the DPP-4 inhibitors were re-
cently reviewed by scientists from the Cochrane
Institute, who concluded that both vildagliptin and
sitagliptin were well-tolerated.”!! A recent meta-
analysis suggested that the most common adverse
effects reported in slightly higher proportions of
patients receiving sitagliptin or vildagliptin were
nausea, nasopharyngitis, urinary tract infection,
hypoglycemia and headache. Adverse effects of
GLP-1 analogues are nausea, hypoglycemia, diar-
rhea, feeling jittery, dizziness, constipation, sweat-
ing, and backache.!*'® Recent reports suggest that
exenatide has adverse pancreatic effects in some
patients, triggering a Food and Drug Administra-
tion (FDA) alert.”!* In the postmarketing period, 30
cases of pancreatitis possibly caused by exenatide
were reported from the date of the drug approval
until 2007."" The first reported case of acute pan-
creatitis in which exenatide appeared to be the eti-
ologic agent was in 2006.">!¢ Pancreatitis has also
been reported in clinical trials of the GLP-1R ago-
nist, liraglutide."”

However a retrospective analysis reported
that there was no increased risk of acute pancre-
atitis associated with the use of increatin-based
drugs. The estimated risk of acute pancreatitis dur-
ing follow-up was 0.13% among patients treated
with exenatide and 0.12% for patients treated
with sitagliptin. The risk of acute pancreatitis was
comparable among initiators of exenatide and
sitagliptin when each was compared with their
matched comparison cohorts of others. No in-
creased risk of acute pancreatitis associated with
the use of exenatide or sitagliptin was reported.
However, studies of this type are limited by the
data that are available in the claims database, given
that the information is collected for payment pur-
poses and not for research.!®

There are several possible explanations for the
association of pancreatitis with the use of exenatide.

The first one is the 1- GLP-1 Receptor. The
majority of studies examining GLP-1 biology in the
pancreas were focused on a- and b-cells within the
endocrine pancreas. However, GLP-1 exerts a num-
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ber of actions in the exocrine pancreas. GLP-1 Re-
ceptor (GLP-1R) agonists induce transdifferentia-
tion of pancreatic exocrine cells to an endocrine cell
phenotype in vitro®'® Exenatide increases expres-
sion of some proteins in the exocrine pancreas.
Mice treated with GLP-1R agonists exhibit an in-
crease in pancreas weight that cannot be attributed
solely to increased cell mass.”® Thus, GLP-1R ac-
tivation induces gene and protein expression in
the exocrine pancreas. GLP-1R activation mod-
ifies gene expression, enzyme secretion or pan-
creatic inflammation in the human pancreas."

The second explanation is acinar inflamma-
tion. One recent study on exenatide and GLP-1
suggested that these products stimulated exocrine
and endocrine pancreatic secretion through local
and central neurons of the vagus, offering a broad
spectrum of effects on the pancreas.?! The extended
use of exenatide in rats leads to pancreatic acinar
inflammation and pyknosis. These data raised im-
portant concerns about the pancreatic effects of in-
cretin mimetics.!* GLP-1 inhibits pancreatic
exocrine secretion and gastropancreatic function
by inhibiting central parasympathetic outflow.?
It’s a putative mechanism associated with the de-
velopment of pancreatitis, it seems possible that
sustained GLP-1 receptor activation will increase
the susceptibility for development of pancreatic in-
flammation.

The last mechanism is ductal metaplasia. A
study reported that sitagliptin treatment was asso-
ciated with increased pancreatic ductal turnover
and ductal metaplasia in rat pancreatitis. In that
study, although ductal GLP-1 receptor expression
was not altered, it was postulated that the pancre-
atic effects could be related to increased GLP-1
concentrations.'*? Matveyenko et al. encountered
marked ductal metaplasia in 25% of high-fat diet—
fed human islet amyloid polypeptide transgenic
(HIP) rats treated with sitagliptin and severe hem-
orrhagic pancreatitis develeoped in one sitagliptin-
treated animal.

Following those findings, the exocrine effects
of sitagliptin were investigated. These latter stud-
ies provided some insights into the reported asso-
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ciation of GLP-1 mimetic therapy with exenatide
or liraglutide and pancreatitis, and they provided
some cautions about the potential long-term ef-
fects of GLP-1 mimetic therapy, including DPP-4
inhibition in diabetes.!”?* Ductal metaplasia was
present in three HIP rats treated with sitagliptin.
One of the three sitagliptin-treated HIP rats with
ductal metaplasia also displayed marked pancre-
atitis. Ductal replication quantified by Ki-67 im-
munoreactivity was increased fourfold in
untreated diabetic HIP rats versus wild-type con-
trols. Sitagliptin treatment led to an additional
three-fold increase in the frequency of ductal cell
replication versus untreated HIP rats and a 12-fold
increase compared with wild-type rats.”® GLP-1
receptors were expressed in pancreatic ducts, and
exendin-4 treatment increases the number of in-
sulin-producing cells in isolated human pancreatic
ducts.” Direct actions of sitagliptin on the ex-
ocrine pancreas could not be excluded. However,
because pancreatitis has also been reported in hu-
mans treated with GLP-1 agonists it seems likely
that the exocrine effects of sitagliptin treatment
reported here is a consequence of increased GLP-

1 concentrations.!”%*

According to the FDA Safety Information and
Adverse Event Reporting Program 88 post-mar-
keting cases of acute pancreatitis, including two
cases of hemorrhagic or necrotizing pancreatitis in
patients using sitagliptin were reported between
October 2006 and February 2009.

We reported a case of acute pancreatitis in
which sitagliptin appeared to be the etiologic
agent. There was no previously reported cases of
sitagliptin induced acute pancreatitis in the liter-
ature. In this case, the medical history including
alcohol use, biliary tract disease or gallstones, ab-
dominal surgery, personal or family history of
pancreatitis, recent abdominal trauma, and weight
loss and blood tests within the first 24 hours in-
cluding liver function tests, and calcium and
triglyceride levels was questioned. The association
of symptoms with the onset and cessation of ther-
apy along with the normalization of laboratory
parameters on drug withdrawal implicates
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sitagliptin as the cause. We also observed the slow
resolution of the symptoms and signs in this case.
Could it be one of the important and specific char-
acteristics of the sitagliptin-induced pancreatitis?
This paper is a review of the literature revealing
the increatin-based treatment induced pancreati-
tis and potential mechanisms of the sitagliptin-in-
duced pancreatitis.

I CONCLUSION

Whether the improvement of in vivo p-cell func-
tion during incretin-based therapy will persist re-
mains unclear but the available data would indicate
that therapy should be started as early as possible in

the clinical course before -cell function has irre-
versibly deteriorated. However, these new classes
of hypoglycemic agents will require continued
evaluation both for long-term efficacy and for
safety with controlled trials and in clinical practice
to assess their safety profile and to determine their
role among the many available and well-estab-
lished therapies for type 2 diabetes. We suggest that
healthcare professionals should monitor patients
very carefully for the development of pancreati-
tis after initiation of sitagliptin. Caution should
be exercised when prescribing sitagliptin and it
should be contraindicated in patients at high risk
for pancreatitis.
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