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ABSTRACT
Background
Linagliptin is a Dipeptidyl Peptidase inhibitor (DPP-4i) with
rare hypoglycaemic episodes and no need for renal
adjustment. However, acute pancreatic is a major concern.
Aims
The current review aimed to assess the relationship
between linagliptin and acute pancreatitis.
Methods
A systematic electronic search was conducted in PubMed,
MEDLINE, and the first hundred articles of Google Scholar
for relevant articles. All human studies published during the
period from 2006 to October 2019 were eligible. Studies on
animals, experimental studies, and reviews were excluded.
The search terms linagliptin, acute pancreatitis, chronic
pancreatitis, and DPP-4i with protean AND or OR were used
One hundred and thirty-two articles were retrieved and
only six met the inclusion and exclusion criteria. The
author's name, country of origin, date of publication, type
of study, number of patients, and the duration were

reported.
Results
There were 132 studies (thirty-two in Pub Med and
MEDLINE and the first hundred articles in Google Scholar),
out of fourteen full texts reviewed, only six studies were
eligible. Three were meta-analyses (showed no association
of linagliptin with acute pancreatitis, a pooled analysis of 22
randomized controlled trials supported the above
observation, while a recent randomized controlled trial
concluded acute pancreatitis in 0.3 per cent in linagliptin
arm vs. 0.1 per cent placebo of which 2/9 were fatal. The
last study was a case report at a high risk of acute
pancreatitis due to multiple gallstones and diuretics use.
Conclusion
Acute pancreatitis was not higher among linagliptin users.
Physicians need to take the benefits of this weight and
cardiovascular risk-neutral drug with no need for renal
adjustment.
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What this review adds:
1. What is known about this subject?
The association between linagliptin and acute pancreatitis is
controversial.
2. What new information is offered in this review?
There is no causal relationship between linagliptin and
acute pancreatitis.
3. What are the implications for research, policy, or
practice?
Health care providers need not restrict the use of linagliptin
due to its importance especially in frail patients with renal
impairment.
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Introduction
Diabetes mellitus is approaching an epidemic, the available
antidiabetic medications have been linked to various side
effects including hypoglycaemia, weight gain, and
cardiovascular events. The association of DPP-4i and acute
1
pancreatitis is a matter of controversy. Newer and safer
treatment options are continuously being investigated and
developed, Dipeptidyl peptidase-4 (DPP-4) inhibitors are
examples of such development. Although DPP-4 inhibitors
have a neutral effect, they act to potentiate several
endogenous peptides that can exert deleterious
cardiovascular actions and may augment the ability of GLP-1
to stimulate cyclic adenosine monophosphate in
2,3
cardiomyocytes, and aggravate cardiac fibrosis.
DPP-4-I although shared the same mechanism of action.
However, considerable chemical diversity exists amongst
4
members. So the association between DPP-4i and
pancreatitis observed may not be a class effect. We found
nine previous reviews focusing on all DPP-4i with mixed
results between the uncertainty of the association of DPP-4i
and acute pancreatitis, small increased risk, and reports of
5-13
the association. Given the above and paucity of literature
on the association of linagliptin and acute pancreatitis, an
update is highly needed. Thus we conducted this review to
assess the association of linagliptin with acute pancreatitis.

Methodology
Eligibility criteria according to PICOS
Studies were included if they satisfied the following criteria:
Randomized controlled trials, meta-analysis, case studies,
and cohorts assessing the relationship between linagliptin
and acute pancreatitis.
The literature search and articles selection
A systematic electronic search was conducted in Pub Med,
MEDLINE, and the first hundred articles in Google Scholar.
Articles published during the period 2006-October 2019
(since the first DPP-4i was introduced) were eligible. No
limitations regarding language. Animal and experimental
studies and reviews were excluded. The keywords
linagliptin, acute pancreatitis, chronic pancreatitis, and DPP4i with the proteans AND or OR were used. Two authors
(HM, and ZA independently screened the titles and
abstracts for relevant articles. One hundred and thirty-two
articles were retrieved and only six met the inclusion and
exclusion criteria. The author's name, country of origin, date
of publication, type of study, number of patients, and the
duration were reported.

The different stages of the review process were shown in
the PRISMA chart (Figure 1).

Results
Of the six full texts included, three were meta-analyses, one
pooled analysis, a randomized controlled study, and a case
report, three were from Europe, one study was from
Australia, one published in the USA, and one in Turkey
(61309 included with a duration range between 12 weeks
and 4.5 years. The three retrieved meta-analyses showed no
association of linagliptin with pancreatitis, the remaining
three studies were a pooled analysis that showed no
association of linagliptin and pancreatitis, a randomized
controlled study in which there was a numerical increase in
pancreatitis (0.3 vs. 0.1) compared to placebo, and a case
report predisposed to acute pancreatitis due to multiple
gallstones and thiazide diuretics Table 1.

Discussion
In the current review, a meta-analysis of 53 randomized
14
controlled trials including 33881 patients showed that
DPP-4is including linagliptin had no increased risk of acute
pancreatitis when compared to other oral hypoglycaemic
15
medications, Lehrke et al. conducted a pooled analysis of
22 RCTs (7400 patients were including with duration of up
to 102 weeks) concluded that acute pancreatitis was <0.1 in
both linagliptin and placebo. A meta-analysis of one
hundred and thirty-four RCTs with study durations for more
16
than twelve weeks observed that the overall risk of
pancreatitis and pancreatic cancer was not different
between DPP4i and comparators. In the present review,
17
Sevencan et al. reported a case of acute pancreatitis
among a patient with multiple gallstones taking linagliptin,
it is obvious that the patient is already at risk of acute
pancreatitis due to multiple gallstones and thiazide diuretic
use, even though pancreatitis resolved on holding linagliptin
still this may be a natural process in acute pancreatitis. Thus
a cause and effect cannot be withdrawn. A large metaanalysis (44 RCTs/13 on DPP-4i, and including 13,036
18
patients) raised the uncertainty of DPP-4i use and acute
pancreatitis. The most recent RCT was published in the
19
USA, the trial included 6,979 patients from 27 countries on
linagliptin with a duration of 40 months (The CARMELINA
Randomized Clinical Trial.), the study concluded that acute
pancreatitis is 0.3 per cent in linagliptin arm vs. 0.1 per cent
placebo 2/9 were fatal. Chronic pancreatitis was reported in
0.1 per cent each arm. It is important to note that, the study
was intended to evaluate the effect of linagliptin on
cardiovascular and kidney outcomes in highly selected
patients. Furthermore, we don't know if the increased risk
of 0.3 per cent is meaningful. Also, the incidence of acute
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pancreatitis varied considerably among ethnicities and
20
geographical locations. From the above, the three large
meta-analyses, one pooled analysis of RCTs, and a recent
randomized controlled trial retrieved showed no
associations of DPP-4i (including linagliptin) and acute
pancreatitis, the case reported in Turkey was at a high risk
of acute pancreatitis due to other risk factors.

Conclusion
There was no causal relationship between linagliptin and
acute pancreatitis. Due to the neutral effects of the above
drug on weight and cardiovascular outcomes and that no
renal adjustment is needed, physicians need not need to
limit the use of linagliptin due to the unjustified fear
regarding its associations with acute pancreatitis.
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Identification

Figure 1: Flow chart throws the different phases of a systematic review (PRISMA flowchart)
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Table 1: The relationship of linagliptin to acute pancreatitis
Author
Monami et
al.

Year
2011

Country
Italy

Type
A meta-analysis of 53 RCTs

Patients
33881

Duration
24 weeks

Result
DPP-4i had a similar risk
of pancreatitis compared
to other antidiabetic
drugs

Lehrke et al.

2014

Germany

Pooled analysis of 22 RCTs

7400

<102 weeks

Acute pancreatitis was
<0.1 in both linagliptin
and placebo

Monami et
al.

2014

Italy

A meta-analysis of 134
RCTs

≥12weeks

The overall risk
of pancreatitis and
pancreatic cancer was
not different between
DPP4i and comparators

Sevencan et
al.

2018

Turkey

Case report

Lo et al.

2018

Australia

Rosenstock
et al.

2019

USA

A review and metaanalysis of 44 RCT, 13 on
DPP-4 I, the rest on insulin
and other anti-diabetic
medications
RCT

Pancreatitis in a patient
with multiple gallstones
on linagliptin
The association of DPP-4i
and pancreatitis is
uncertain

13,036

6991

4.5 years

Acute pancreatitis 0.3%
in linagliptin arm vs. 0.1%
placebo 2/9 were fatal.
Chronic pancreatitis 0.1%
each
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