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Abstract 

GLP-1 Receptor Agonists (GLP-1 RAs) are a choice of antidiabetic drugs in the management 

of Type-2 Diabetes Mellitus (T2DM). Currently, there are five classes of GLP-1 RA drugs 

available in the market, all of which are widely prescribed among T2DM patients worldwide. 

Despite their efficacy in managing the symptoms of T2DM, there are some unusual side effects 

like pancreatitis that may occur according to FAERS database while using the drugs. Although, 

different studies have suggested otherwise. The study that is conducted is based on the post 

surveillance data retrieved from FAERS database. This study has established that there is a 

significant association of pancreatitis and GLP-1 RAs for which signal detection was used by 

using reporting odds ratio (ROR). 

Keywords:  Type-2 Diabetes Mellitus; GLP-1 Receptor Agonists; pancreatitis; FAERS; 

pharmacovigilance  
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Chapter 1 

Introduction 

1.1 Diabetes and its Management 

In the history of diseases, Diabetes Mellitus (DM) might be the oldest one known to human 

kind. It is a chronic condition where the body is unable to produce sufficient insulin leading to 

reduced metabolism of proteins, carbohydrates and lipids (Baynest, 2015). DM can be 

classified into three types- Type 1 DM (T1DM), Type 2 DM (T2DM) and gestational diabetes. 

T1DM is characterized by the inability of the body to produce insulin at all due to death of the 

beta cells, often caused by autoimmune diseases. T2DM occurs when cells are resistant to 

insulin or when production of insulin is not enough. Gestational diabetes is the elevated blood 

sugar level during pregnancy (Paliika, 2002). 

According to WHO, diabetes is termed as a disease when high levels of blood sugars lead to 

severe damages to organs like heart, kidney, eyes, blood vessels and nerves with T2DM being 

the most common. Genetic predisposition, relation between environment and gene, epigenetics, 

sluggish lifestyle, unhealthy diet that includes a large number of foods that are very high in 

calorie which subsequently leads to obesity and increased body weight, unhealthy consumption 

of alcohol, smoking, are the potential risk factors behind this disease (Zheng et al., 2018). It 

occurs when the β cells of the pancreas is dysfunctional and unable to secret sufficient insulin, 

when the tissues are resistant to insulin and when there is a deficiency in compensatory insulin 

secretion by the body. As the disease progresses, body becomes unable to continue the 

homeostasis of glucose through secretion of insulin which follows to hyperglycemia. Patients 

who have an increased percentage of fat in their body, insulin resistance is enhanced by the 

adipose tissue through multiple inflammatory actions, for example, deregulation of adipokine 

and release of free fatty acid in a high amount (Galicia-Garcia et al., 2020). 
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Type 2 diabetes has been reported as a global pandemic with the patient numbers constantly 

increasing with each passing year. By the year 2035, there will be more than 590 million 

patients who will be suffering from this disease (Reed et al., 2021). Although there is no 

complete cure for T2DM yet, it can be managed by lowering cardiovascular risk and by 

achieving target blood glucose level. In can include two strategies where one is maintaining a 

healthy lifestyle for which physical activity, healthy diet and controlling smoking and alcohol 

consumption is necessary (van den Arend et al., 2000). Another strategy is the use of 

therapeutic products. There are several drugs that aid in the management of this disease, 

especially oral antidiabetic drugs (OAD) which is the first line of treatment (Deb et al., 2017). 

While hundreds of drugs are in still in the clinical trial phase, there are almost 60 FDA approved 

drugs that falls under these classes- sulfonylureas, biguanides, thiazolidinediones (TZD), 

sodium-glucose cotransporter type 2 (SGLT2) inhibitors, alpha glucosidase inhibitors (AGIs), 

incretin-dependent therapies (GLP-1 agonists), different types of insulin and combinations of 

these drugs (Dahlén et al., 2022). Along with managing symptoms such as blurred vision, 

excess urination, increased thirst, lethargy that are associated with T2DM, reducing the risk of 

long-term complications is the goal of the glucose lowering medications. Thus, drugs must be 

chosen according to the patient’s condition. For instance, patients who have the risk of 

developing ASCVD, which is one of the main causes of death among T2DM patients, are 

recommended to take SGLT2 inhibitors and GLP-1 agonists (Davies et al., 2018). 

However, one of the factors that needs to considered while prescribing a drug is the adverse 

drug reaction (ADR). Each class of antidiabetic drugs is responsible for having multiple 

adverse effects. Pharmacovigilance activity can be of great importance in case of detecting and 

managing these adverse drug reactions of the antidiabetic drugs (Deb et al., 2017). It may be 

termed as the assessment, monitoring, understanding and prevention of ADRs vis multiple 

mechanisms such as spontaneous reporting by the patients themselves (Inácio et al., 2017). 
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Pharmacovigilance is done in the post-marketing stage so that the new drug can be monitored 

when it is in the market and by doing so, an evaluation of risk-benefit ratio can be done. A 

pharmacovigilance system is considered to be successful when it includes pharmacists and 

physicians in the detection and reporting of the ADRs by the patients as the ADR reporting 

data makes up the backbone of a pharmacovigilance system (Hussain et al., 2020).  

Databases of adverse events that are collected by means of spontaneous reporting is an essential 

of information that is required for ensuring drug safety among the public. It can be done by 

both the regulatory authorities and pharmaceutical organizations. To conduct the signal 

detection, spontaneous reports are taken into consideration in the initial phase. Thorough 

investigation is carried out after a signal has been detected (Rothman et al., 2004). 

Disproportionality study of the spontaneous reports can produce pharmacovigilance signals 

that can aware the population about unpredictable or unusual adverse drug reactions in the early 

stage of post marketing phase. In this regard, if a drug generates a large number of adverse 

reactions which is not anticipated, it gives a signal and the rate of reporting is thus 

“disproportionate” in comparison to the other adverse reactions which were previously 

recorded in the database of pharmacovigilance. Furthermore, in order to investigate 

pharmacovigilance reports, case and non-case studies are conducted which is a branch of 

disproportionality studies. Here, “cases” are the reports that include the information about the 

adverse reaction that is to be studied and “non-cases” are the other reports which do not include 

the same. Moreover, to estimate the strength of the disproportionality in the studies, Reporting 

Odds Ratio (ROR) is calculated (Faillie, 2019). Odds ratio is used to find whether there is a 

connection between the risk factor and the result mentioned in the clinical trials. The value of 

ROR and Confidence Interval (CI) range is important in determining whether there is any 

signal at all. If the signal is more than 1 at 95%CI, the number of reported adverse reactions of 

the drug in the study is high and more disproportionality is indicated with a larger value of 
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ROR. On the other hand, the adverse reaction is not often reported if ROR is less than 1 and it 

implies that there is no signal (Meurer & Tolles, 2017). CI is another crucial term that is related 

to odds ratio. When the inaccuracy of true effect size is estimated in the population of interest 

in the study population, it is referred to as Confidence Interval (CI). Study sample is used to 

calculate the true effect size among source population while CI is needed to specify the extent 

of inaccuracy around the effect size which is measured. CI of the study and its effect size 

indicate reasonable values for the source population. Furthermore, errors while account 

sampling is also considered in case of CI calculation. A narrow CI represents that the data is 

reliable and true effect size in case of source population is represented (Patino & Ferreira, 

2015).  
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1.2 Aim and Objectives 

Aim 

The aim of the study was to explore the incidence of pancreatitis in patients taking GLP-1 

agonist drugs. 

Objective 

The objectives of the study are- 

1. To identify whether there is a relationship between taking GLP-1 agonist drugs and 

pancreatitis 

2. To create awareness among clinicians and patients regarding any uncommon side effect 

of drugs prescribed for T2DM patients 
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Chapter 2 

Methodology 

Using PubMed and Google Scholar, a systematic literature search was carried out. Medical 

subject headings (MeSH) and texts used for the search included : “GLP-1 associated 

pancreatitis” , “ adverse drug reactions of GLP-1 agonists” , “ patient reports for GLP-1 

agonists” , “adverse drug reactions of exenatide”, “adverse drug reactions of liraglutide”, 

“adverse drug reactions of dulaglutide”, “adverse drug reactions of lixesenatide”, “adverse drug 

reactions of semaglutide”, “pancreatitis associated with exenatide”, “pancreatitis associated 

with liraglutide” , “pancreatitis associated with dulaglutide”, “pancreatitis associated with 

lixesenatide” , “pancreatitis associated with semaglutide” , “pharmacovigilance” etc. 

Publication date was limited to 2017. Language was restricted to English. 
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Figure 1: Research Methodology and Workflow 
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FDA Adverse Event Reporting System (FAERS) database was used to retrieve data based on 

case reports. It is the database where individual case safety reports forms containing 

standardized data that are submitted via electronic or physical means, are collected and mining 

is done to get safety signals. This helps to produce the hypothesis which is needed for further 

investigation. FAERS data has provided more than half of the label changes that were related 

to postmarket safety of drugs (Lavertu et al., 2021). By using “search by product” option in the 

FAERS database, “Exenatide”, “Liraglutide”, “Semaglutide”, “Lixisenatide”, “Dulaglutide” 

and different types of insulin (Insulin Aspart, Insulin Lispro, Insulin Glulisine, Insulin Human, 

Insulin Degludec, Insulin Glargine and Insulin Detemir) were searched. The search was limited 

to year 2017 to 2022. Data where the drug of interest was present was included and data where 

drugs are suspected to cause the adverse reaction were excluded. With the use of case number 

and matching their event date, age and sex, duplicated reports were also excluded. Pancreatitis 

was the endpoint of this study. Standardized terminologies of the MedDRA were used to 

identify the end point of the adverse effect. Furthermore, we retrieved listing of cases of adverse 

reaction from the dashboard for each drug by selecting the “reaction” option and put all the 

data in an excel sheet. 

The retrieval and analysis of the data were done in January 2023 by using the FAERS database. 

A disproportionality analysis was conducted in this study by using ROR and its 95% CIs. In 

order to investigate the reporting association of the suspected drugs (GLP-1 RAs) with the 

adverse event (pancreatitis), the calculation of ROR and its 95% CI was done at first. The whole 

database was taken as the reference (control) (Salem et al.,2019). After that, the ROR and its 

CI was estimated to find the association of pancreatitis and the suspected drugs (GLP-1 RAs) 

among its class by choosing the GLP-1 RAs as the reference, which was done to find the drug 

with the highest relation to the adverse event among its class. Finally, the ROR and CI was 

calculated using insulin class as the reference. In this study, the ROR confirmed the odds of 
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the association of pancreatitis and the suspected drug (GLP-1 RAs) against odds of the same 

adverse event being associated with all other drugs. All the data analyses were conducted using 

R, version 4.2.1. 
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Chapter 3 

General Characteristics of GLP-1 Agonists 

GLP-1 RAs are recommended by physicians for multiple benefits like lowering blood glucose 

level, reducing blood pressure and weight loss etc. (Zhao et al., 2021). Following are the 

general characteristics of GLP-1 agonists. 

3.1 Structural Activity Relationship and Chemical Structure of GLP-1 

agonists 

Secretin receptors belong to a broader class of peptide hormone binding family that is made up 

of seven transmembrane extensions which are heterotrimeric G-protein coupled receptors 

(GPCRs). The glucagon-like peptide-1 (GLP-1) receptor belongs to the class B1 which are 

similar to secretin receptors (Willard et al., 2012). It is a 463-amino-acid transmembrane-

spanning protein. It has a long extracellular N-terminus containing a region of α-helical, two 

β-sheets which are unparallel and is made up of five β-strands and disulfide bonds which are 

formed with six cysteine residues in their conserved state (Koole et al., 2013). 

 

3.2 Mechanism of Action 

Whenever blood sugar increases, insulin is released by the pancreas which acts as a key to 

allow it to enter the body’s cells for use as energy. In case of diabetes, the body does not make 

enough insulin or cannot use it as it should for normal body function. GLP-1RAs aid in insulin 

release and synthesis of insulin, thereby increasing the level of insulin in the body (Baggio & 

Drucker, 2007). Furthermore, it directly affects the α cells to become oversensitive towards 

glucose which results in less release of glucagon. This decreased secretion of glucagon in turn 

suppresses the amount of glucose from liver and reduces the need of insulin. In addition to that, 
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GLP1-Ras present in the CNS helps in metabolism of glucose peripherally (Shaefer et al., 

2015). Moreover, the GLP-1RAs by binding to the GLP-1 receptors in the CNS, mediate an 

inhibitory response with the help of vagus nerve by suppressing gastric acid that is stimulated 

upon food intake as well as pentagastrin. This inhibitor effect results in delayed gastric 

emptying time which leads to a lesser absorption of after-meal glucose level. GLP-RAs also 

exhibit cardioprotective effects and aids in glucose uptake in muscle tissues (Baggio & 

Drucker, 2007). 

 

 

 

 

Figure 2: Mechanism of Action of GLP-1 Receptor Agonists. Adapted from (García-Compeán et al., 2015). 
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3.3 FDA Approved GLP-1 Agonist Drugs 

There are currently six classes of FDA approved GLP1- agonist drugs- Semaglutide, 

Albiglutide, Dulaglutide, Liraglutide which are long-acting drugs and Exenatide and 

Lixisenatide are short acting drugs (Nauck et al., 2021). Among these, Albiglutide was 

discontinued in 2017 (Vaduganathan et al., 2019). Thus, albiglutide is not discussed in this 

study.  

Exenatide 

Exenatide has binding ability to GLP-1 and works as a GLP-1 analogue, that lowers the level 

of glucose by reducing concentrations of glucagon, decelerating gastric emptying, raising 

stimulation of insulin release that is glucose dependent and thereby increasing sufficiency to 

enhance glycemic control in T2DM patients. Exendin-4 is 39-amino acid peptide which is 

bigger than human GLP-1 and has 53% similarity with the human GLP-1 in case of structure 

and physiology. It is resistant to deactivation that is caused by DPP-4. Exenatide has binding 

capacity to GLP-1 receptor being a synthetic form of exendin-4 peptide which is why it resists 

degradation by DPP-4 to a greater extent (Aroda, 2018). It is eliminated through kidney by 

glomerular filtration which is accompanied by deactivation by proteolytic enzymes (Neumiller, 

2009). 

 

Figure 3: Chemical Structure of Exenatide 



13 
  

Liraglutide 

Liraglutide has an additional use in reducing body weight in patients along with controlling 

glycemic index and the role of the arcuate nucleus situated in the hypothalamus is very critical 

in this case. It suppresses food intake and by such means, reduces body weight. The mechanism 

is dependent on consumption of energy and gastric emptying impact by GLP-1 (Ladenheim, 

2015). Liraglutide is different from the natural GLP-1 because it has lysine residue which is 

acylated at position 26 along with side chain of a hexadecanoyl-glutamyl including substitution 

with single lysine-to-arginine amino acid at position 34(Jacobsen et al., 2016). Liraglutide is 

less prone to DPP-4 degradation, resulting to lengthier duration of albumin binding, metabolic 

stability along with lesser absorption than native GLP-1 (Neumiller, 2009). 

 

Figure 4: Chemical Structure of Liraglutide 
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Dulaglutide 

Dulaglutide works as a GLP-1 agonist and by binding and activating the GLP-1 receptor to 

decrease secretion of glucagon and increase secretion of insulin whenever there is a rise in 

glucose level in the blood along with slowing up gastric emptying process with the aim to 

reduce the level of glucose after a meal. The GLP-1 agonist part of dulaglutide is 90% similar 

in structure and physiology to endogenous human GLP-1. It is consisted of a disulfide-linked 

chains that are identical in nature and each of the chain include sequence of human GLP-1 

agonist and with the help of a miniature peptide linker, it is bound covalently to a mutated 

human immunoglobulin G4 (IgG4) heavy chain. Furthermore, amino acids are substituted in 

such a way that they enhance its solubility, avoids degradation by DPP-4 enzyme leading to 

less immunogenicity and a very long half-life. Renal clearance is restrained due to the fusion 

of GLP-1 part of the molecule with the Fc domain situated in an IgG4 which aids in extending 

the duration of its activity (Kuritzky et al., 2014). The drug is broken into amino acids it’s made 

up of when administered. Bioavailability is 65% upon 0.75 mg administration which can reduce 

to 47% when the dose if increased to 1.5mg (Garber, 2011). 

 

Figure 5: Chemical Structure of Dulaglutide 
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Lixisenatide 

The mechanism of action of this class involves reduction of gastric emptying time by 

decreasing secretion of glucagon from the α cells of the pancreas. Additionally, it increases 

secretion of insulin which is dependent on glucose by stimulating βcells of pancreas. The main 

goal of this drug administration is to achieve desirable glycemic index (Anderson & Trujillo, 

2016). 

 

Figure 6: Chemical Structure of Lixisenatide 
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Semaglutide 

Like other GLP-1 agonist drugs, semaglutide has the same mechanism for delaying the gastric 

emptying process and lowering of glucose level in blood in T2DM patients. However, it has a 

significant use in weight loss as well. It does so by reducing total intake of energy during all 

the meals followed by breakfast. It also lowers craving for foods containing fat and reduces 

hunger as well which is associated with control of appetite (Blundell et al., 2017). Semaglutide 

is 94% homologues to endogenous human GLP-1-(7–37) (Tan et al., 2017).  

 

Figure 7: Chemical Structure of Semaglutide 
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Table 1: Characteristics of GLP-1 RA Drugs 

Name of the Drug Approval 

Date 

Type of action Administration time 

and route 

Pharmacokinetic Characteristics 

Exenatide 

(Brand names: Bydureon, Byetta) 

 

 

June 2005 Short acting Immediate-release (IR) 

preparation via 

subcutaneous route 

twice daily or as 

extended-release (ER) 

formulation, once in a 

week (Cirincione & 

Mager, 2017) 

t1/2= 2.4 h 

Cmax= 211 pg/mL (twice daily) 

300 pg/mL (once weekly) 

Tmax= 2h (twice daily) 

7 - 8 weeks (once weekly) 

(Neumiller, 2009) 

Liraglutide 

(Brand names: Saxenda, Victoza) 

 

December 

2014 

Long acting 

 

Once daily by 

subcutaneous injection 

(Peterson & Pollom, 

2010) 

t1/2= 13 h 

Cmax=9.4 nmol/L 

Tmax= 9 -12h 

(Neumiller, 2009) 

 

 

Dulaglutide 

(Brand name: 

Trulicity) 

September 

2014 

Long acting Once a week via 

subcutaneous route 

(Garber, 2011) 

t1/2= 120 h 

Cmax= 114 ng/mL 

Tmax=12-72 h  

(Garber, 2011) 

 

Lixesenatide  

(Brand name: Adlyxin) 

July 2016 Short acting Once in a day via 

subcutaneous route 

(Anderson & Trujillo, 

2016)  

 

t1/2= 3 h 

Cmax= 84 pg/ml 

Tmax= 2 h 

(Anderson & Trujillo, 2016) 

Semaglutide 

(Brand names: Ozempic, Rybelsus, 

Wegovy 

December 

2017 

Long acting Once in a week via 

subcutaneous route 

(Wilding et al., 2021) 

t1/2= 165-184 h 

Cmax=10.3 nmol/L 

Tmax= 24h 

(Tan et al., 2017) 
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3.4 Adverse Drug Reactions 

Adverse drug reaction (ADR) may be termed as a significantly harmful reaction that results 

from administration of a medicinal product. Understanding adverse effects might help in 

predetermining future risks and thus can help in prevention of those risks by changing dosing 

schedule, changing the treatment or discontinuation of the product (Coleman & Pontefract, 

2016). Spontaneous reporting of the ADRs by healthcare professionals is crucial in managing 

ADRs and this leads to an efficient post-marketing surveillance and safety of the drug. There 

are multiple ADR reporting systems present in different countries. For instance, the United 

Kingdom uses “Yellow Card Scheme”, Canada uses “Canadian Adverse Drug Reaction 

Monitoring Program (CADRMP)”, New Zealand uses “The Centre for Adverse Drug 

Reactions Monitoring (CARM) programme”, USA uses “MedWatch” and “FDA Adverse 

Event Reporting System (FAERS)”, etc. However, the global database of ADR is managed by 

the Uppsala Monitoring Centre (UMC), which is the executive authority of the drug monitoring 

programme run by the World Health Organization (WHO) (Rabbur & Emmerton, 2010). For 

this study, FAERS database was used for documentation of the adverse effects of GLP-1 

agonist drugs. 

A number of adverse effects were found upon literature search such as nausea, constipation, 

diarrhea, vomiting with hypoglycemia being the most common ones. However, some unusual 

side effects, for instance, thyroid cancer and pancreatitis were noticed as well (Shaefer et al., 

2015). All the adverse effects found in this study are summarized in Table 2. 

 

 

 

 



19 
  

Table 2: Adverse Effects of FDA Approved GLP-1RA Drugs 

Adverse effects FDA Approved Drugs 

 

Dulaglutide-

September 

,2014 

Liraglutide- 

December 

,2014 

Exenatide-

June, 2005 

Semaglutide-

December,2017 

Lixisenatide-July 

27,2016 

      

Nausea 5,552 1,477 1,203 2,708 12 

Diarrhea 3,142 683 543 1,353 2 

Vomiting 2,760 842 606 1,573 6 

Delayed gastric 

emptying 176(impaired) 37(impaired) 64(impaired) 53(impaired) - 

Alterations in intestinal 

motility and transit time 

15 (motility 

disorder) 

4(motility 

disorder) 

2(motility 

disorder) 

7(motility 

disorder) - 

Alterations in intestinal 

transit time 

(decreased) 2 - - - - 

Constipation 810 355 226 754 1 

Hypoglycemia 283 143 101 96 11 

Nonfatal myocardial 

infarction 182 64 107 49 1 

Nonfatal stroke (total) 15 14 3 3 - 

Heat Stroke 3 - - - - 

Ischaemic Stroke 5 2 1 1 - 

Haemorrhagic Stroke 3 11 - 2 - 

Brain Stem Stroke 2 - - - - 

Embolic Stroke 1 - 1 - - 

Thrombotic Stroke 1 1 1 - - 

Injection site reaction 176 40 153 55 - 

Pancreatitis  1,050 554 216 428 3 

Nasopharyngitis 179 58 99 92 - 

Influenza 146 50 55 71 - 

Upper respiratory tract 

infections 19 11 7 39 - 

Acute kidney injury 249 200 94 178 1 

Dizziness 956 341 380 483 9 

Mild tachycardia 

56(just 

tachycardia) 

35(just 

tachycardia) 

13(just 

tachycardia) 

38(just 

tachycardia) - 
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Infections 64 28 40 18 

10 (no term for just 

infection, total 

number of infection 

cases stated) 

Headaches 809 402 367 639 3 

Dyspepsia 688 213 180 282 - 

Injection-site pruritus 812 86 861 9 1 

Erythema 88 42 101 33 1 

Anaphylaxis 

(anaphylactic reaction) 27 17 21 13 - 

Might induce 

unwanted cell 

proliferation and 

increase the risk of 

cancer 

924 (total 

number of 

cancer cases) 860 629 288 8 

Gastric emptying 

undergoes rapid 

tachyphylaxis 

no exact term 

found - 1 

no exact term 

found 

no exact term 

found no exact term found 

Therapeutic Response 

Shortened 48 - 2 2 - 

Therapeutic Response 

Decreased 24 12 2 5 - 

Therapeutic Response 

Unexpected 3 14 32 2 - 

 

As shown in the Table 2, it can be seen that cases of pancreatitis reported is quite high and can 

be a major concern associated with these drugs. Pancreatitis is the inflammation of pancreas 

and is divided into two classes- acute and chronic. Acute pancreatitis occurs if any 

inflammatory disease is present in the pancreas and is characterized by high level of pancreatic 

enzymes and abdominal pain. Chronic pancreatitis happens due to long term inflammatory 

disease in pancreas and the physical damage is not reversible. Due to chronic pancreatitis, 

function of the pancreas may be lost forever and is often associated with pain (Sarner & Cotton, 

1984). Thus, from all these mentioned side effects, pancreatitis was chosen to be the primary 

concern for this study.  
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Chapter 4  

Results and Discussion 

During the period of 2017-2022, the number of total cases for pancreatitis induced by the GLP-

1 agonist drugs in FAERS was 2241 (Dulaglutide 1040, Liraglutide 554, Exenatide 216, 

Semaglutide 428 and Lixisenatide 3) (Table 2). Signal Detection was done using two 

approaches. First approach used the whole database as the reference and in the second 

approach, insulin was used as the reference drug to remove disease biases. 

Table 3: Reporting of Odds Ratio (ROR) and CI for GLP-1 Agonist drugs using whole database as reference 

from 2017-2022 

Name of the Drugs Reporting Odds Ratio (ROR) Confidence Interval (Range) 

Dulaglutide 17.58 16.45 - 18.78 

Liraglutide 47.31 43.04 - 51.99 

Exenatide 10.16 8.75 - 11.81 

Semaglutide 26.87 24.40 - 29.60 

Lixisenatide 37.86 11.89 - 120.50 

 

 

Figure 8: Graph comparing GLP-1 Agonist drugs with other drugs in the database in terms of ROR 
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Figure 9: Forest Plot for whole database as reference for GLP-1 receptor agonist drugs 

 

According to Table 3, all the five drugs showed strong signals in the first approach. Liraglutide 

showed the strongest signal (ROR 47.31, 95% CI 43.04 - 51.99). Lixisenatide showed second 

highest signal (ROR 37.86, 95% CI 11.89 - 120.50) and semaglutide showed the third highest 

signal (ROR 26.87, 95% CI 24.40 - 29.60). Dulaglutide showed a lesser signal than that of 

semaglutide and lixisenatide (ROR 17.58, 95% CI 16.45 - 18.78). Exenatide showed the least 

signal (ROR 10.16, 95% CI 8.75 - 11.81). A clear comparison of GLP-1 RAs from the other 

drugs in the database can be seen from the graph chart (Figure 8).  

Furthermore, a forest plot is given for a graphical representation of the results when the whole 

database is used as a reference (Figure 9). The middle points of the diamonds indicate pooled 

effect size of the analysis and pooled 95% CI is shown by the two sides of the diamonds and 

the horizontal lines are indicative of the confidence interval range. A smaller line would mean 

a more precise study. Another important feature of forest plot is the line of no effect, which 

indicates the point where there is no difference present between two experimental groups of 

the study. It is usually 0 or 1 and in case of odds ratio, it passes through 1. The result is 
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considered to be significant when the 95% CI crosses the line of no effect (Chang et al., 2022). 

When comparing the length of the line of CIs (figure 9), it can be observed that lixisenatide has 

the widest line which implies a less precise result. Dulaglutide, exenatide and semaglutide 

produce more accurate results. When compared, liraglutide produces a less accurate result than 

dulaglutide, exenatide and semaglutide but more precise than lixisenatide. 

Table 4: Reporting Odds Ratio (ROR) and CI for GLP-1 Agonist drugs using insulin as reference from 2017-

2022  

Name of the Drugs Reporting Odds Ratio (ROR) Confidence Interval (Range) 

Dulaglutide 11.1 8.00 - 15.40 

Liraglutide 36.27 25.56 - 51.47 

Exenatide 6.31 4.28 - 9.30 

Semaglutide 19.9 13.93 - 28.44 

Lixisenatide 37.49 4.91 - 286.31 

   

 

 

Figure 10: Graph comparing GLP-1 Agonist drugs with insulin in terms of ROR 
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Figure 11: Forest plot for insulin as reference for GLP-1 receptor agonist drugs 

As shown in table 4, in the second approach where insulin was used as the reference drug, 

signals became lower compared to the signals of first approach although all five drugs showed 

signals. Lixisenatide showed the strongest signal here (ROR 37.49, 95% CI 4.91 - 286.31) 

which was similar to the signal that was received from the first approach for the same drug. 

The second highest signal was seen in case of liraglutide (ROR 36.27, 95% CI 25.56 - 51.47) 

that was lesser than that of the first approach. Semaglutide (ROR 19.9, 95% CI 13.93 - 28.44) 

showed a signal stronger than dulaglutide (ROR 11.1, 95% CI 8.00 - 15.40). Both of them 

showed weaker signal than that was seen in the previous approach. Weakest signal was shown 

by exenatide (ROR 6.31, 95% CI 4.28 - 9.30). Comparison of the five drugs when insulin is 

used as a reference is given the column chart shown here (Figure 10). In the given forest plot 

(Figure 11), it is seen that lixisenatide produces a wider line of CI which means it gives a less 

precise result. Liraglutide and semaglutide produces more accurate results respectively when 

the lines of CIs are compared. However, in this regard, exenatide and dulaglutide generate most 

precise results.   
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Based on the study done, it can be established that there is an association of pancreatitis and 

GLP-1RA dugs. As shown in the results in the first approach, each of the drug shows strong 

signals and it proves that there is a clear correlation present between pancreatitis and these 

drugs. In the second approach, insulin was used as the reference drug because it is considered 

the choice of treatment when OADs fail even after the treatment period of 2-3 months and A1C 

is more than 7% (Swinnen et al., 2009). It was done to remove the disease bias which means 

to inspect whether the adverse effect was actually caused by the disease itself or the drug. In 

this study, the signals detected from this approach was much weaker than that of the first 

approach, except lixisenatide. This implies that the disease bias is not present in the study. 

There would not have been any signal if disease was associated with the adverse effect. Since 

the data were taken from FAERS database, it was assumed that the cases were reported by the 

clinicians and therefore, patient history has been taken into account. 

Multiple studies have been conducted in the past years to find the association of pancreatitis 

and GLP-1 RA drugs. Few of the studies suggested that there is a relation of pancreatitis to the 

GLP-1 RA drugs. Multiple animal studies were done where chronic pancreatitis was seen in 

30% of the male rats after exenatide was administered for 10 weeks. Another study where 1,269 

control subjects were included who had same age, pattern of inclusion, sex, and T2DM 

complications along 1,269 hospitalized cases that included acute pancreatitis implied that there 

is an association of GLP-1 RAs and pancreatitis (Filippatos et al., 2014). Again, there are 

studies which concluded that the risk of pancreatitis is associated with the use of GLP-1 RA 

drugs (Cao et al., 2020). However, the pharmacovigilance analysis that is conducted in this 

study concludes that there is a significant risk of pancreatitis involved with the use of GLP-1 

RA drugs. 

The possible explanation of the association of the GLP-1 receptor agonist drugs and 

pancreatitis can be the fact that the exocrine cells of the pancreas have proliferative ability 
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where the GLP-1 receptor is present. Thus, there might be a possibility that due to this capacity 

of proliferation, cell linings in the smaller ducts may be subjected to overgrowth which might 

lead to partial damage in the ducts. For this reason, the back pressure in the pancreatic acini 

will rise and inflammation might occur. Although rare, due to this reason, acute pancreatitis 

may occur when GLP-1 RA drugs are administered (Consoli & Formoso, 2015). 
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Chapter 5 

Conclusion 

GLP-1 RA drugs are extremely effective in managing the symptoms of T2DM. Even so, there 

are certain risks like pancreatitis associated with the administration of these drugs (Filippatos 

et al., 2014). A number of recent studies have suggested that there is no risk of developing 

pancreatitis with the use of these drugs but the number of cases retrieved from FAERS database 

and this study establishes the opposite. Thus, we need to be concerned and aware of this adverse 

reaction. Further studies are much needed in this area where patient histories are taken into 

account and credibility of the case reports of are properly analyzed. 
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