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beneficial effects on the body’s carbohydrate metabolism, 
they also show protective effects on the cardiovascular sys-
tem and kidneys [1]. Besides GLP1RAs and DPP4is, tirz-
epatide (dual agonist of glucagon-like peptide-1 (GLP-1) 
and glucose-dependent insulinotropic polypeptide (GIP) 
were approved in 2020 for the treatment of T2DM [2].

T2DM and obesity, due to their growing prevalence, 
have been recognised as epidemics by the World Health 
Organisation (WHO) [3]. T2DM accounts for approxi-
mately 90–95% of all diabetes. T2DM develops gradually 
and is rarely diagnosed at an early stage. The risk of devel-
oping T2DM is higher in people with obesity, hypertension, 
dyslipidemia and low physical activity. T2DM is diagnosed 
when the fasting plasma glucose level in two different mea-
surements is ≥ 126 mg/dl (7.0 mmol/l) or the 2-hour glucose 
concentration in the oral glucose tolerance test (OGGT) 
test is ≥ 200 mg/dl (11.1 mmol/l) or glycated hemoglobin 
concentration is ≥ 6.5% or random plasma glucose level is 

Introduction

In recent years, new hypoglycaemic drugs which affect the 
incretin system have gained increasing popularity in the 
treatment of type 2 diabetes mellitus (T2DM). Currently, 
two groups of incretin-based agents are available: glucagon-
like peptide 1 receptor agonists (GLP1RAs), e.g. liraglu-
tide and semaglutide, and dipeptidyl peptidase 4 inhibitors 
(DPP4is), e.g. sitagliptin and linagliptin. In addition to their 
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Abstract
Objectives In recent years, new hypoglycaemic drugs that affect the incretin system have become increasingly popular in 
the treatment of type 2 diabetes mellitus (T2DM): glucagon-like receptor 1 agonists (GLP1RAs), dipeptidyl peptidase 4 
inhibitors (DPP4is) and the recently developed dual glucagon-like receptor 1 agonist and glucose-dependent insulinotropic 
polypeptide (tirzepatide). Their main role of these drugs is to normalise blood glucose levels. In addition, GLP1RAs are 
approved for the treatment of excessive body weight. The efficacy of drugs affecting the incretin system is well described in 
the literature, however, there are still only few reports about their safety. This review aims to summarize the results of current 
research and meta-analyses on risk of acute pancreatitis (AP) during incretin-affecting drugs treatment.
Methods A narrative review was performed using present literature in an attempt to identify the relationship between AP and 
incretin-affecting drugs. The following keywords were used: acute pancreatitis, glucagon-like receptor 1 agonists, dipeptidyl 
peptidase 4 inhibitors and tirzepatide.
Results It was demonstrated that the use of DPP4is is safe for the majority of patients with T2DM, whereas a risk of AP 
should be noted in case of GLP1RAs therapy. To date, most studies found no significant association between tirzepatide 
therapy and the increased risk of AP.
Conclusion The majority of studies have shown that DPP4is, GLP1RAs and tirzepatide are effective and safe in most T2DM 
patients. However, the follow-up time for patients treated with tirzepatide is short, therefore more studies are required to 
confirm the safety of this drug.
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≥ 200 mg/dL (11.1 mmol/L) in patients with symptoms of 
hyperglycaemia (polyuria, polydipsia, weight loss, dehydra-
tion) [4]. Pharmacoterapy should be started when the dis-
ease is diagnosed. Treatment begins with the administration 
of metformin as the first-line drug. If metformin therapy is 
insufficient (glycated hemoglobin level ≥ 8.5%), a stronger 
hypoglycaemic drug is required (for example GLP1RAs, 
tirzepatide, DPP4is). Additionally, a very important ele-
ment of T2DM treatment is the reduction of excessive body 
weight [5]. Obesity (body mass index (BMI) ≥ 30 kg/m2) 
and high waist circumference (≥ 94 cm in men and ≥ 80 cm 
in women) are also associated with an enhanced risk of car-
diovascular diseases and metabolic syndrome [6].

A major long-term complication of T2DM is diabetic 
kidney disease (DKD), which is the leading cause of 
chronic kidney disease. However, it has been demonstrated 
that hyperglycaemia is not the only cause of kidney failure, 
and a number of pathophysiologic pathways are involved 
in the development of DKD, including overreactive renin-
angiotensin-aldosterone system (RAAS), hemodynamics 
changes, inflammation, oxidative stress and hypoxia [7]. 
Diabetes causes changes in the glomeruli, which cause 
increased permeability of the small blood vessels in the 
glomeruli. As a result, albumin passes from the blood into 
the urine, where it appears in larger amounts (albumin-
uria). This is the first signal of kidney damage in the dia-
betes. There are several pathomechanisms of albuminuria 
in T2DM patients. The first is mentioned above excessive 
activation of the RAAS, which leads to increased levels of 
angiotensin II. Elevated levels of this hormone increase the 
risk of albuminuria and nephropathy. Hyperglycaemia also 
leads to increased glycolysis. End products of glycolysis 
such as fructose, transforming growth factor β1 (TGF-β1) 
promote renal cell hypertrophy, and persistent activation 
of protein kinase C (due to increased glycolysis) contrib-
utes to glomerular hyperfiltration Another pathomecha-
nism of DKD is the presence of low-grade inflammation. 
Inflammatory markers (tumor necrosis factor-α (TNFα), 
interleukin(IL)-1, IL-6, IL-18) are expressed in the kidneys 
and lead to albuminuria and are toxic to kidney cells [7].

As in T2DM, GLP1RAs are used frequently in obesity 
and overweight treatment [8]. While there are numerous 
studies analysing the effectiveness of new hypoglycaemic 

drugs, there are still only few reports regarding safety of 
their use. Meta-analyses on the relationship of GLP1RAs 
and DPP4is treatment and various adverse effects suggested 
an increased risk of acute pancreatitis (AP), as well as gas-
trointestinal ulcer haemorrhage, acute cholangitis, acute 
cholecystitis, gastroesophageal reflux disease, constipation, 
diarrhoea, nausea, vomiting, and drug-induced liver injury 
[1].

AP is a disease characterised by acute inflammation of 
pancreas. The two most common causes of AP are alco-
hol consumption and cholelithiasis [9]. In the diagnostic 
process of AP, it is necessary to correlate sign, symptoms, 
laboratory tests and imaging tests [10]. At least two out of 
three criteria must be met to diagnose the disease: epigas-
tric pain, at least a threefold increase in pancreatic enzyme 
(amylase or lipase) concentration, and changes in imaging 
studies (ultrasound, CT, MRI) specific to AP. According to 
the Atlanta (2012) classification, AP can be divided into 
mild, moderate and severe. Characteristics of AP groups are 
shown in Table 1 [11]. The treatment of AP is based on fluid 
resuscitation, analgesia and nutritional intervention. Early 
fluid resuscitation (within 24 h of onset of symptoms) and 
nutritional treatment is aimed at avoiding the development 
of systemic inflammation and reducing complications. Fluid 
resuscitation is important to increase pancreatic microcir-
culation and stabilize cardiovascular distress. It is recom-
mended to use Ringer’s lactate for fluid resuscitation in AP 
[12].

Incretin-affecting drugs

GLP-1 is one of the incretin hormones. It is secreted in 
the small and large intestine by L cells in response to food 
ingestion. Together with GIP, it promotes insulin secre-
tion in response to elevated blood glucose levels [13]. The 
secretion of incretin hormones, and thus insulin, depends 
on the carbohydrate intake level. The incretin effect has 
been shown to be significantly reduced or absent in T2DM 
patients. In contrast, infusions of pharmacological amounts 
of GLP-1 in these patients resulted in normalisation of fast-
ing blood glucose levels [14].

In addition to increasing insulin secretion, incretin hor-
mones also enhance the feeling of satiety and delay gastric 
emptying [15]. These hormones trigger responses by bind-
ing to specific receptors - GIP and GLP-1, which belong 
to the G-protein-coupled receptor family. They activate 
adenylate cyclase and increase intracellular cyclic adenos-
ine monophosphate (cAMP) levels in pancreatic β-cells, 
thereby stimulating glucose-dependent insulin secretion. 
Physiologically, GLP-1 and GIP are rapidly degraded by 
the enzyme dipeptidylpeptidase 4 (DPP4), which acts on 

Table 1 Atlanta classification of AP (2012) [11]
Grade of severity Criteria
Mild No organ failure

No local and systemic complications
Moderate Transient organ failure resolving within 48 h

Local and systemic complications without 
persistent organ failure

Severe Local and systemic complications
Persistent organ failure

AP– acute pancreatitis
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peptides by splitting the two NH2-terminal amino acids [16, 
17]. In healthy humans, endogenous GIP and GLP-1 exert 
potent insulinotropic effects, however, in T2DM patients the 
GIP insulinotropic effect is significantly reduced. Therefore 
GLP1RAs are an important treatment option for T2DM. 
These drugs stimulate insulin secretion by pancreatic β-cells 
mainly in the postprandial period and inhibit glucagon 
secretion by pancreatic α-cells. Additionally, they activate 
GLP-1 receptors in the hindbrain and delay gastric empty-
ing, which can cause a faster feeling of satiety and reduced 
food consumption. This leads to weight loss in T2DM and 
obese patients. In addition, GLP1RAs therapy is associated 
with reduced risk of hypoglycaemia [15].

At present, several types of GLP1RAs are used in the 
T2DM treatment. Liraglutide and lyxisenatide are injected 
once a day. Exenatide twice a day. Albiglutide, dulaglutide 
and semaglutide are injected once a week, while oral sema-
glutide is used once daily [18]. For obesity treatment, the 
Food and Drug Administration (FDA) has approved only 
two GLP1RAs: liraglutide and semaglutide [19].

It was demonstrated that GLP1RAs not only have a 
beneficial effect on carbohydrate metabolism (lowering 
blood glucose and reducing glycosylated haemoglobin) and 
weight loss, but also improve blood pressure control [20]. 
Additionally, these drugs contribute to the reduction of vis-
ceral adipose tissue and liver fat [21].

The most commonly reported adverse effects of 
GLP1RAs are gastrointestinal symptoms, such as diar-
rhoea, nausea and vomiting. These symptoms usually occur 
at the start of treatment or after increasing the dose of the 
drug and resolve spontaneously [22]. Meta-analyses dem-
onstrated that GLP1RAs increase the risk of constipation, 
upper abdominal pain, gastric ulcer bleeding, acute cholan-
gitis, acute cholecystitis and AP [1, 23].

Another line of incretin-based therapy for T2DM is 
DPP inhibition. DPP4 is a 110 kDa glycoprotein expressed 
on the surface of pancreas, kidney, liver and plasma cells 
[24]. DPP4 is composed of three domains: intracellular, 
transmembrane and extracellular with a glycosylation rich 
region, a cysteine rich region and a catalytic region. The 
activity of DPP4 is determined by its dimerization. Few 
years ago, a soluble form of DPP4 (sDPP4) has been found 
in serum, which is involved in the immunoregulation [25]. 
DPP4 is involved in the rapid metabolism of incretin hor-
mones, including GLP-1 and GIP, which regulates postpran-
dial insulin secretion. Therefore, DPP4 inhibitors (DPP4is) 
are widely used in the treatment of T2DM. These drugs 
reduce the activity of DPP4 by approximately 70–90%, 
which results in prolonged GLP-1 and GIP activity, and thus 
supports the reduction of blood glucose levels.

DPP4is which have been approved for treatment pur-
poses have different half-life and pharmacokinetic profiles 

[26]. These drugs are: sitagliptin, vildagliptin, saxagliptin, 
linagliptin, allogliptin, teneligliptin, anagliptin and trela-
gliptin [27].

DPP4is have a lower risk of hypoglycaemia and do not 
have a direct impact on the gastric emptying rate or the feel-
ing of satiety. In addition to their blood glucose-regulating 
properties, DPP4is have favourable effects on the central 
nervous system, liver, sleep quality, and inflammation [27]. 
It was also confirmed that these drugs have a beneficial 
effect on the lipid profile, reduce blood pressure and exhibit 
anti-atherosclerotic effects [28]. DPP4is have good toler-
ability and only few adverse effects, including skin lesions, 
nasopharyngitis, headache, and upper respiratory tract 
infections. It was also suggested that DPP4is administra-
tion may be associated with increased risk of heart failure, 
however, a meta-analysis conducted by Scirica et al. did not 
confirm these observations [29]. In another study Seino et 
al. showed that sitagliptin-treated patients had an enhanced 
risk of nasopharyngitis and eczema as opposed to the pla-
cebo group [30].

Association between incretin-affecting 
drugs and the risk of AP

To assess the risk of AP in patients treated with incretin-
affecting drugs, numerous studies have been conducted, 
however, they gave opposite or inconclusive results. Liu et 
al. observed that the administration of GLP1RAs was asso-
ciated with the higher AP risk. The group analysed 21,281 
reports of gastrointestinal adverse effects during GLP1RAs 
treatment, including 1,752 (8.23%) cases related to AP. 
Their study showed that the highest risk of AP occurred 
with liragutide, followed by semaglutide, dulaglutide, lira-
glutide and exenatide [19]. In contrast, the meta-analysis of 
10 studies involving 8,536 patients conducted by, Li et al. 
found no association between the use of semaglutide and 
AP [31]. In another study Tseng et al. analyzed the risk of 
AP in 13,717 patients with T2DM treated with GLP1RAs 
for at least 2 months and the same number of healthy con-
trols. It was found that 71 T2DM patients (0.54%) and 66 
controls (0.50%) were diagnosed with AP [32]. In similar 
study Storgaard et al. analyzed the results of three ran-
domized trials (9,347 participants in the control group and 
9,353 T2DM patients treated with GLP1RAs for minimum 
48 months) and did not confirm the association of AP and 
GLP1RAs [33]. Similar results were obtained by Singh et 
al. who also did not find an increased risk of AP when using 
GLP1RAs. This meta-analysis included 7 studies (55,932 
T2DM patients, including 27,948 patients treated with 
GLP1Ras and 27,984 controls). The follow-up period was 
over 12 months. In total 180 AP cases were diagnosed (92 
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months [42]. In another studies AP was found to be a rare 
adverse effect of albiglutide treatment [43, 44].

In addition to large scale studies and meta-analyses that 
assessed the risk of adverse effects of GLP1RAs, results of 
several case reports have been published. Javed et al., Shah-
bazi et al. and Khan et al. demonstrated an occurrence of 
AP during GLP1RAs treatment [38, 45, 46]. AlSaadoun et 
al. described a case of an overweight patient without T2DM 
treated with liraglutide in which AP was diagnosed. The 
author noted that the probable cause of AP was a drug over-
dose [47]. Dolan et al. reported a similar case.

Currently, more research is needed to determine whether 
liraglutide used in the treatment of obesity at doses 2.5 times 
higher than those used in T2DM increases the risk of AP 
[48]. The American Association of Clinical Endocrinolo-
gists and the American College of Endocrinology recom-
mend that GLP1RAs should be used with caution in patients 
with a history of AP and that treatment should be discontin-
ued if this complication occurs [49].

Several studies have been conducted to evaluate the 
association of DPP4is and AP. In a study of Yabe et al. no 
elevated risk of AP during DPP4is treatment was found. In 
the group of 11,075 Japanese T2DM patients treated with 
DPP4is, 42 cases of AP were diagnosed (0.46%). The risk 
of AP with other antidiabetic drugs was similar [50]. The 
same conclusions were reached in the meta-analysis car-
ried out by Wang et al. In their study, only 15 cases of AP 
were reported among 23,833 patients using DPP4is, how-
ever, the results were not statistically significant [1]. In a 
large study carried out by Azoulay et al., which included 
1,532,513 patients treated with various antidiabetic drugs, 
it was found that the risk of AP is low during DPP4is treat-
ment [51]. Ueki et al. analyzed the effectiveness and safety 
of alogliptin in 5,096 T2DM patients. It was observed that 
only five patients developed AP, but the results were not 
statistically significant [52]. Meanwhile, the studies by Lee 
et al. and Tkáč et al. confirmed the relationship between 
DPP4is administration and increased AP occurrence in 
T2DM patients [53, 54]. In a study of Lee et al. 56 cases 
of AP were diagnosed among 10,218 patients treated with 
DPP4is, which was statistically significant. However, the 
group noted that as exposure time goes up, AP risk does 
not tend to increase [53]. Tkáč et al. analyzed the results 
of three multicentre, randomized, double-blind, placebo-
controlled studies to assess the frequency of AP in patients 
treated with DPP4is. The average duration of the research 
was 1.5 years. In the group of 18,238 patients 52 cases of AP 
were diagnosed. There was a significant relative increase in 
the incidence of AP by 79% compared to the placebo group. 
Moreover, the absolute increase in the incidence of AP was 
0.13%. There are one to two extra cases of AP per 1,000 
patients treated with DPP4is [54]. In addition, Sayiner et al. 

cases in the treatment group and 88 in the control group) 
[34]. Wang et al. also reached the same conclusion in their 
study. The group analyzed the relationship between the 
GLP1RAs, DPP4is and sodium-glucose cotransporter-2 
inhibitors (SGLT2is) and 91 kinds of digestive diseases. 
Six studies included in this meta-analysis assessed the risk 
of AP in patients treated with GLP1RAs. In a group of 
20,598 patients from treatment group, 37 cases of AP were 
diagnosed. 36 cases of AP were found in the control group 
(20,608 patients) [1].

Wilding et al. demonstrated that AP was an uncommon 
adverse effect of semaglutide administration (AP was diag-
nosed in 0.2% of T2DM patients using this drug) [35]. How-
ever, the post-marketing pharmacovigilance tracings have 
shown that semaglutide-induced AP is likely to be a serious 
adverse event. Therefore, it is recommended to monitor all 
AP symptoms in patients treated with semaglutide and, if 
AP is diagnosed, it is recommended to discontinue treat-
ment [36]. It is worth emphasizing that semaglutide may 
increase pancreatic enzymes (amylase and lipase) serum 
concentrations, but in a way that does not meet the criteria 
for the diagnosis of AP [37].

Liraglutide is another drug used in T2DM treatment, but 
is also currently the important component of pharmacother-
apy for overweight and obesity [38]. Analysis of Novo Nor-
disk clinical study (NCT02730377) which investigated the 
effect in controlling glycaemia with liraglutide in patients 
with T2DM showed that the incidence of AP is 1.6 cases 
per 1,000 patient-years of exposure to liraglutide and this is 
higher when compared to glimepiride, rosiglitazone, insulin 
glargine, sitagliptin and exenatide [39]. Likewise Liu et al. 
showed that liraglutide treatment was associated with the 
elevated AP risk compared to other GLP1RAs [23]. In con-
trast Caparrotta et al. do not confirm these observations. The 
group analyzed the results of seven studies that assessed 
the incidence of AP after exposure to the previously men-
tioned GLP1RAs. Only one of the five studies included in 
the meta-analysis suggested an association between exena-
tide and AP. However, it should be noted that results of this 
analysis did not achieve statistical significance [40].

Other drugs from the GLP1RAs group are dulaglutide 
and albiglutide. During an observation period of 2 months, 
Nauck et al. did not diagnose any cases of AP in patients 
treated with dulaglutide at a dose of 0.75 mg and 1.5 mg, as 
well as in the placebo group. The total number of patients 
included in the study was 1,098. However, elevated pan-
creatic enzyme levels were observed in all T2DM patients 
treated with dulaglutide [41]. In the group of 3,136 patients 
included in the study by Chin et al., only one patient devel-
oped AP. In this study, patients were administered dulaglu-
tide at a dose of 0.75 mg, and the follow-up period was 36 
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met the criteria for severe condition [61]. A meta-analysis 
by Mishra et al. evaluated the impact of tirzepatide on blood 
lipase levels and noted that the drug significantly increased 
this enzyme concentration, especially in a dose of 15 mg 
[59].

Conclusion

GLP1RAs and DPP4is have been increasingly applied in 
the pharmacotherapy of T2DM and obesity. The majority 
of studies have shown that DPP4is are effective and safe 
in most T2DM patients. However, when using GLP1RAs, 
due to differences in findings, attention should be paid to an 
AP risk. It was recommended that administration of these 
drugs should be discontinued if AP has been registered. 
Special attention should be paid to the patients with a his-
tory of AP regardless of ethology or with risk factors for 
this disease. Given the short follow-up period applied to the 
patients treated with tirzepatide, further studies are neces-
sary to assess the AP risk during the therapy. A summary of 
the results of the studies included in this review is presented 
in Table 2.

showed that DPP4is can increase blood lipase and amylase 
levels in patients without AP symptoms. Due to the incon-
clusive findings, DPP4is should be used with caution in 
individuals with an increased AP risk [55].

Tirzepatide and the risk of AP

Tirzepatide is a recently developed dual agonist of GLP-1 
and GIP approved for the T2DM treatment. It has a higher 
affinity for GIP than for GLP-1, and has a half-life of 5 days, 
so it can be administered once a week [56]. Despite the fact 
that the FDA and the European Medicines Agency (EMA) 
approved tirzepatide in 2022 for T2DM therapy, the drug 
is currently undergoing the approval procedure for obesity 
treatment [2].

The SURPASS-5 clinical trial (NCT04039503) showed 
that patients treated with tirzepatide in combination with 
insulin glargine achieved lower glycated haemoglobin and 
greater weight loss than patients treated only with insu-
lin glargine. The most commonly observed side effects of 
tirzepatide in this clinical study were nausea, vomiting, 
diarrhoea and reduced appetite. An increased risk of pancre-
atitis, cholecystitis, injection site reactions and hypersensi-
tivity reactions was also observed, depending on the dose. 
It was concluded that tirzepatide therapy carries a low risk 
of hypoglycaemia [56]. A meta-analysis by Karagiannis et 
al. including seven studies (6,609 participants) gave simi-
lar results. It was observed that tirzepatide significantly 
reduced glycated haemoglobin and body weight compared 
to placebo, GLP1RAs and basal insulin [57].

In another study Xie et al. found that tirzepatide, admin-
istered at a dose of 15 mg, had the highest rate of adverse 
effects overall and a higher risk of hypoglycaemia compared 
to GLP1RAs [58].

A meta-analysis of ten studies conducted by Mishra et al. 
revealed that gastrointestinal adverse effects were reported 
by 39.05% of patients treated with the 5 mg of tirzepatide, 
45.57% of patients treated with the 10 mg, and 49.25% of 
patients treated with the 15 mg. In this study, the AP risk 
was found to be at the level of 0.39% in the 5 mg group, 
0.36% in the 10 mg group, and 0.32% in the 15 mg group, 
which was similar to placebo group. Therefore, it was con-
cluded that tirzepatide therapy is associated with a low risk 
of this adverse effect regardless of the dose [59]. Similar 
findings were obtained by Tang et al. Their meta-analysis 
included six studies involving 6,579 patients (4,410 in the 
tirzepatide-treated group and 2,054 in the control group). It 
was demonstrated that there are no significant differences in 
the incidence of AP in these groups [60].

In another study Frias et al. reported four cases of AP in 
1,409 tirzepatide-treated patients, however none of which 
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Table 2 Overview of studies on the associations of incretin-affecting drugs and AP.
Reference Drug and dosage Number of patients Main outcomes
Liu et al. [22] GLP1RAs 21,281 Increased risk of AP.

400 (1.88%) cases of AP.
Liraglutide has the highest risk of AP.

Wang et al. [1] GLP1RAs 20,598 No increased risk of AP.
37 (0.18%) cases of AP.

DPP4is 16,567 No increased risk of AP.
15 (0.09%) cases of AP.

Li et al. [30] GLP1RAs (7 mg and 
14 mg of semaglutide)

2,848 No increased risk of AP.
1 case of AP.

Tseng et al. [31] GLP1RAs 13,171 No increased risk of AP.
71 (0.54%) cases of AP.
No differences between incretin and non-increatin patients.

Storgaard et al. [32] GLP1RAs 9,347 No increased risk of AP.
32 (0.34%) cases of AP.

Singh et al. [33] GLP1RAs 27,948 No increased risk of AP
92 (0.33%) cases of AP

DPP4is 26,922 Increased risk of AP.
82 (0.30%) cases of AP.

Wilding et al. [34] GLP1RAs (semaglutide) 1,306 No increased risk of AP.
3 (0.2%) cases of AP.
Once-weekly subcutaneous semaglutide plus lifestyle intervention 
was associated with clinically relevant mean weight loss of 14.9%.

Caparrotta et al. [39] GLP1RAs (liraglutide, 
exenatide)

200,148 No increased risk of AP.

Nauck et al. [40] GLP1RAs (dulaglutide 
1.5 mg and 0.75 mg)

304 (1.5 mg)
302 (0.75 mg)

No increased risk of AP (0 cases of AP).
Elevated pancreatic enzymes level.

Chin et al. [41] GLP1RAs (dulaglutide 
0.75 mg)

3,136 No increased risk of AP.
1 (0.03) case of AP.
Dulaglutide can safely be prescribed to elderly patients.

Yabe et al. [49] DPP4is 11,075 No increased risk of AP.
42 (0.38%) cases of AP.

Azoulay et al. [50] DPP4is 1,532,513 No increased risk of AP.
5,165 (0.34%) cases of AP.

Ueki et al. [51] DPP4is (alogliptin) 5,150 No increased risk of AP.
8 (0.16%) cases of AP.

Lee et al. [52] DPP4is 10,218 Increased risk of AP and pancreatic cancer.
156 (1.52%) cases of AP.

Tkáč et al. [53] DPP4is (gliptin) 18,238 Increased risk of AP compared to the placebo group.
52 (0.29%) cases of AP

Sayiner et al. [54] DPP4is 87 Elevated pancreatic enzymes level.
Mishra et al. [58] Tirzepaide (5 mg, 10, mg, 

15 mg)
1,458 (5 mg)
1,460 (10 mg)
1,501 (15 mg)

No increaed risk of AP.
7 cases (0.48%) of AP (5 mg).
7 cases (0.48%) of AP (10 mg).
8 cases (0.53%) of AP (15 mg).
Elevated pancreatic enzymes level.
Nausea, vomiting, dyspepsia, decreased appetite, diarrhea and 
constipation are the most common adverse effects.

Tang et al. [59] Tirzepatide (1–15 mg) 4,410 No increased risk of AP.
12 (0.27%) cases of AP.
Tirzepatide has a beneficial effect on HbA1c, fasting serum glu-
cose, body weight, blood pressure and fasting lipid profiles.
Tirzepatide doesn’t increase risk of hypohycaemia.

Frias et al. [60] Tirzepatide (5 mg, 10 mg, 
15 mg)

470 (5 mg)
469 (10 mg)
470 (15 mg)

No increased risk of AP.
0 cases of AP (5 mg).
2 (0.43%) cases of AP (10 mg).
2 (0.43%) cases of AP (15 mg)

AP– acute pancreatitis, GLP1RAs - glucagon-like peptide 1 receptor agonists, DPP4is - dipeptidyl peptidase 4 inhibitors, HbA1c - glycated 
hemoglobin
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