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Introduction

Glucagon-like peptide-1 (GLP-1) receptor agonists have 
revolutionized the management of type 2 diabetes melli-
tus (T2DM) and obesity, offering glycemic control, weight 
loss, and cardiovascular benefits [1–3]. Despite their clini-
cal efficacy and widespread use, concerns regarding serious 
adverse events (SAEs) have garnered significant attention 
within the public and medical community, prompting exten-
sive research [1]. A serious adverse event related to a drug 
is defined as “any untoward medical occurrence that, at any 
dose, results in death, or is life-threatening, or requires hos-
pitalization or prolongation of existing hospitalization, or is 
a congenital anomaly or birth defect [4].

A review of the literature reveals a spectrum of serious 
adverse events linked to GLP-1 agonist use [1]. Numerous 
observational studies and meta-analyses have reported con-
flicting findings regarding the association between GLP-1 
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file of GLP-1 agonists and inform clinical practice.
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agonists and serious adverse events involving the cardio-
vascular [5], gastrointestinal (GIT) system [6], skin [7], 
and mental health [8]. In contrast, others find no signifi-
cant association [9, 10]. Similarly, concerns regarding thy-
roid safety have prompted regulatory scrutiny and ongoing 
research efforts to elucidate the actual risk profile of GLP-1 
agonists [11]. Because clinical trials for GLP-1 agonists 
have short durations, rare and serious adverse events may 
not be adequately recognized. This review aims to describe 
the current understanding of serious adverse events associ-
ated with GLP-1 agonists.

Materials and methods

This review gathered recent and pertinent literature con-
cerning serious adverse events linked with GLP-1 agonists. 
Utilizing PubMed, Google Scholar and Embase databases, 
it conducted comprehensive searches on hypersensitiv-
ity reactions, cardiovascular adverse events, pancreatitis, 
thyroid malignancies, bowel obstruction, and psychiatric 
adverse events, as they were identified previously as seri-
ous adverse events associated with GLP-1 agonist treat-
ment [1, 5–8].

Eligibility, inclusion and exclusion criteria

Readily accessible English peer-reviewed articles published 
from 1 January 2010 until 10 February 2024 were included, 
incorporating evidence from randomized controlled trials 
(RCTs), observational studies, meta-analyses, case reports, 
and regulatory documentation. Studies reporting evidence 
of an association between GLP-1 agonists and serious 
adverse events were included and categorized by the type 
of adverse event. The findings and practice recommenda-
tions derived from these studies were summarized in a 
table. Additionally, studies that did not report an association 
between GLP-1 agonists and serious adverse events were 
discussed in a relevant section to provide an overview of 
these studies.

Results

This review synthesized evidence of GLP-1 agonists asso-
ciated with serious adverse events from 22 articles: 5 case 
reports, 5 randomized controlled trials (RCTs), 9 real-world 
data analyses, 2 meta-analyses and 1 systematic review and 
meta-analysis Table 1. While some studies (n = 22) suggest 
links between GLP-1 agonists and serious adverse events, 
several evidences support their safety and effectiveness. 

Interpretations of the findings and practice recommenda-
tions derived from these articles were summarized (Table 1).

Hypersensitivity reactions

There are concerns regarding the potential association of 
GLP-1 agonists with anaphylactic reactions, which repre-
sent rare yet potentially life-threatening adverse events [1]. 
Exenatide has been linked to urticarial rash, shortness of 
breath, and anaphylaxis, while delayed injection site reac-
tions were noted with liraglutide and delayed urticaria-like 
rash with dulaglutide [12–14].

Furthermore, a multisite population-based cohort study 
analysis revealed a modest increase in the risk of anaphy-
lactic reaction with GLP-1 agonists compared to DPP-4 
inhibitors and a 38% increased risk compared to sodium-
glucose cotransporter-2 (SGLT2) inhibitors. These findings 
suggest a potential association between GLP-1 agonists 
and anaphylactic reactions; however, warranting further 
investigation [15].

Due to limited evidence in the literature, a standardized 
protocol for testing patients sensitized to one or more GLP-1 
agonists is needed. Therefore, it is appropriate to consider 
an alternative non-GLP-1 receptor agonist glucose-lower-
ing agent for individuals with a history of hypersensitivity 
reactions to any GLP-1 receptor agonist [16].

Of note, patients allergic to exenatide and lixisenatide 
subsequently tolerated the human GLP-1 analog, liraglu-
tide. Additionally, there was a reported case of a patient sen-
sitized to liraglutide who tolerated semaglutide, suggesting 
that alternative GLP-1 agonists within the same class could 
be considered [17].

Thyroid malignancies

Animal studies have fueled anxieties, demonstrating that 
GLP-1 agonists promote thyroid C-cell proliferation and 
hyperplasia in rodents, potentially leading to increased cal-
citonin production [18].

Several proposed mechanisms attempt to explain this 
observed C-cell proliferation, including direct GLP-1 recep-
tor activation, which indirectly stimulates C-cell growth by 
activating other mitogenic pathways; however, translating 
findings from animal studies to humans requires caution due 
to interspecies differences in thyroid physiology and GLP-1 
receptor distribution [18, 19].

Although GLP-1 agonists may affect thyroid hormone 
levels, clinical studies have not consistently shown signifi-
cant alterations in thyroid function. Observational safety 
studies have produced conflicting results regarding the 
clinical relevance of pre-clinical findings, with some sug-
gesting a potential link between GLP-1 agonists and thyroid 
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hyperplasia. In contrast, others have found no significant 
association [19, 20]. RCTs indicated that thyroid cancer 
occurrence is rare with GLP-1 agonist exposure, while 
observational studies with higher bias risk yield inconsis-
tent results [20, 21]. Overall, there is no definitive evidence 
of increased thyroid cancer risk with GLP-1 agonist ther-
apy. These findings can inform clinicians when address-
ing patient concerns about a potential but unproven link 
between GLP-1 agonist therapy and thyroid cancer [20, 21].

A Korean study, funded by the government and pharma-
ceutical companies, utilized data from the Korean National 
Health Insurance Database (2014–2020). Two cohorts were 
established to compare GLP-1 agonists and dipeptidyl 

peptidase-4 (DPP-4) inhibitors with SGLT2 inhibitors. 
The study revealed that neither GLP-1 agonists nor DPP-4 
inhibitors were associated with an increased risk of thyroid 
cancer compared to SGLT2 inhibitors. Subgroup analyses 
and sensitivity analyses supported these findings [11].

Another study utilized the French national health care 
insurance system (SNDS) database to examine the link 
between GLP-1 agonists and thyroid neoplasms in indi-
viduals with type 2 diabetes treated with second-line anti-
diabetic drugs from 2006 to 2018. It involved 2,562 case 
subjects with thyroid cancers and 45,184 control subjects. 
GLP-1 agonist used for 1–3 years was associated with an 
increased risk of all thyroid cancer (adjusted hazard ratio 

Table 1 Serious adverse events associated with GLP-1 agonists: types of studies included, event interpretation, and clinical implications (n = 22 
studies)
Serious adverse 
event

Type of study Event interpretation, and clinical implications Refer-
ences

Hypersensitivity 
reactions

Case report *Hypersensitivity reactions are uncommon. [7].

Case report *In individuals with a history of hypersensitivity reactions to any GLP-1 agonist, con-
sider prescribing an alternative, non-GLP-1 agonist glucose-lowering agent.

[12].

Case report *Alternatively, a different GLP-1 agonist within the same class may be considered. [13].
Case report [14].
Real-world data analysis [15].

Thyroid 
malignancies

Real-world data analysis * There is no definitive evidence of increased thyroid cancer risk with GLP-1 agonists 
therapy.

[22].

Meta-analysis * These findings can inform clinicians when addressing patient concerns about a poten-
tial but unproven link between GLP-1 agonists therapy and thyroid cancer.

[23].

Real-world data analysis [24].
RCT [25].

Cardiovascular 
adverse events

RCT * Various GLP-1 agonists have demonstrated a favorable impact on reducing major 
adverse cardiovascular events (MACE) in patients with type 2 diabetes and obesity.

[5].

RCT * Confirming the overall risk-benefit of GLP-1 agonists for heart failure has proven 
challenging.

[32].

Meta-analysis * Careful monitoring and individualized risk assessment remain crucial, particularly for 
high-risk patients and those with a left ventricular ejection fraction (LVEF) below 40%.

[34].

GIT adverse events RCT * Gastrointestinal (GIT) adverse events are the most common adverse effects associated 
with GLP-1 agonists and are the leading cause of treatment discontinuation.
* Patients experiencing GIT adverse events while on GLP-1 agonist treatment should 
revert to the lower dose for a few days before gradually increasing it again.
*Clinicians should monitor for gallbladder and bowel obstruction symptoms, particu-
larly at higher GLP-1 agonist doses and in patients with a history of these conditions.
* Exercise caution in moderate to severe CKD due to GIT-related kidney events.
* Post-marketing reports have noted cases of pancreatitis.
*All GLP-1 agonists include a warning regarding pancreatitis.
* If pancreatitis occurred GLP-1 agonist should be stopped immediately and not 
restarted.

[3].
Case-report [35].

Gallbladder and 
biliary diseases 
adverse events

A Systematic Review 
and Meta-analysis

[40].

RCT [41].
Intestinal 
obstruction

Real-world data analysis [6].

Real-world data analysis [43].
Pancreatitis Real-world data analysis [46].

Real-world data analysis [47].
Psychiatric Adverse 
Events

Real-world data analysis *US FDA’s investigations found no clear association between GLP-1 agonists and 
suicidal thoughts or action.

[8].

Real-world data analysis *Ongoing scrutiny continues due to the small number of psychiatric adverse events 
observed.
*Patients are advised against discontinuing GLP agonists without medical consultation.
*Healthcare professionals should monitor patients for mood and psychiatric adverse 
events associated with GLP-1 agonists.

[10].

Abbreviations: SAEs: Serious Adverse Events GLP-1: Glucagon-like peptide-1, MACE: Major Adverse Cardiovascular Events, GIT: Gastro-
Intestinal Tract, US FDA: United States Food and Drug Administration, RCTs: Randomized Clinical Trials
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Large-scale, well-designed studies with long-term fol-
low-up are urgently needed to assess the risk of MTC asso-
ciated with GLP-1 agonists definitively. Such studies should 
account for potential confounding factors, including pre-
existing thyroid conditions, genetic pre-dispositions, and 
environmental exposures.

Cardiovascular adverse events

Various GLP-1 agonists have demonstrated a favorable 
impact on reducing major adverse cardiovascular events 
(MACE) in patients with type 2 diabetes and obesity, pri-
marily evidenced through industry-sponsored RCTs, where 
semaglutide reduced the incidence of cardiovascular death, 
non-fatal myocardial infarction, or non-fatal stroke in high-
risk type 2 diabetes patients. At the same time, liraglu-
tide also decreased the occurrence of similar outcomes in 
this population [3, 27, 28]. The SELECT RCT, involving 
17,604 patients with pre-existing cardiovascular disease 
and overweight or obesity but without diabetes, showed 
that semaglutide at a dose of 2.4 mg was more effective 
than placebo in reducing the incidence of death from car-
diovascular symptoms, nonfatal myocardial infarction, and 
non-fatal stroke over an average follow-up period of 39.8 
months [28]. However, in the ELIXA RCT, adding lix-
isenatide to standard care did not change the rate of MACE 
or other serious adverse events, such as severe hypoglyce-
mia, pancreatitis, and pancreatic neoplasms, compared to 
placebo [29]. In the STEP-HFpEF RCT, patients with heart 
failure with preserved ejection fraction (HFpEF) and obe-
sity treated with semaglutide (2.4 mg) experienced more 
significant reductions in symptoms and physical limita-
tions, improved exercise function, and more significant 
weight loss than those receiving a placebo [30]. However, 
further research is warranted to explore the potential risks 
of heart failure and pro-thrombotic effects as significant 
cardiovascular adverse events.

Despite the potential beneficial effects of GLP-1 agonists 
in improving heart failure, as suggested by pre-clinical stud-
ies, clinical evidence has indicated that GLP-1 agonist treat-
ment might be linked to adverse heart failure events. For 
example, such treatment could lead to increased heart rate 
and reduced left ventricular ejection fraction (LVEF) associ-
ated with liraglutide [5].

In a trial involving 241 stable patients with chronic heart 
failure (LVEF ≤ 45%). Liraglutide 1.8 mg once daily did 
not significantly impact LVEF change compared to placebo 
(mean difference: -0.8%, P = 0.24), but it increased heart 
rate (mean difference: 7 b.p.m., P < 0.0001) and led to more 
serious cardiac events (10% vs. 3% in placebo, P = 0.04 
(Table 1)). The study suggests liraglutide’s safety concerns 
in chronic heart failure patients despite its neutral effect on 

[HR] 1.58, 95% CI 1.27–1.95) and medullary thyroid can-
cer (adjusted HR 1.78, 95% CI 1.04–3.05) [22].

However, the study faced limitations, including poten-
tial mis-classification of outcomes and confounders due 
to coded diagnoses, lack of specific codes for medullary 
thyroid cancers, and potential misclassification in drug 
exposure assessment from health care databases and 
reporting bias [21].

A systematic review and meta-analysis study assessed 
the association between GLP-1 agonists and six types of 
thyroid disorders. The study revealed that GLP-1 agonists 
use was associated with a higher risk of overall thyroid 
disorders (RR 1.28, 95% CI 1.03–1.60) compared to pla-
cebo or other interventions. However, GLP-1 agonists did 
not significantly impact the occurrence of thyroid cancer, 
hyperthyroidism, hypothyroidism, thyroiditis, thyroid mass, 
or a goitre (all RRs close to 1.0 with wide CIs). The study 
concluded that GLP-1 agonists did not significantly alter 
the risk of thyroid disorders studied. Nevertheless, due to 
the low incidence of these disorders, further investigation is 
warranted to confirm these findings [23].

Another study aimed to assess whether liraglutide, a 
GLP-1 agonist, is associated with thyroid cancer risk com-
pared to other anti-diabetic medications. The study used 
data from a US health plan (2010–2014); patients initiating 
liraglutide or other anti-diabetic drugs were followed for a 
median of 17 months. While relative risks varied across dif-
ferent comparisons, liraglutide initiators did not show a sig-
nificantly elevated risk of thyroid cancer after adjusting for 
latency effects. However, caution is warranted due to poten-
tial residual confounding and surveillance bias, highlight-
ing the need for further investigation into the association 
between liraglutide use and thyroid cancer risk [24].

In the EXSCEL RCT, evaluating the cardiovascular 
effects of adding once-weekly exenatide to usual care in 
patients with type 2 diabetes, the total number of patients 
who developed cancer was similar between the groups (355 
in the exenatide group and 361 in the placebo group). The 
number of patients who had medullary thyroid carcinoma 
was two in the exenatide group and one in the placebo group. 
However, more patients in the exenatide group developed 
thyroid papillary carcinomas compared to the placebo group 
(10 vs. 4) [25].

Despite lacking conclusive evidence, regulatory bodies 
such as the US Food and Drug Administration (FDA) and 
the European Medicines Agency (EMA) have adopted a 
precautionary approach. Most GLP-1 agonists carry a black 
box warning highlighting the potential risk of C-cell thy-
roid tumors. Additionally, guidelines recommend baseline 
and periodic monitoring of thyroid function, particularly in 
patients with pre-existing thyroid conditions or a family his-
tory of medullary thyroid carcinoma (MTC) [26].
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is advised, especially in patients with moderate to severe 
chronic kidney disease, as adverse kidney events have been 
linked to GIT symptoms. Close monitoring and discontin-
uation of medication may be necessary in cases of acute 
worsening of kidney function [35, 36].

A clinical guideline was established to address gastroin-
testinal symptoms associated with GLP-1 agonists, aiming 
to reduce treatment discontinuation [36]. The guideline rec-
ommends several strategies: healthcare providers (HCPs) 
may adjust the dosing schedule if GIT adverse events occur 
during the dose-escalation phase; patients experiencing GIT 
adverse events when advancing to a higher dose should 
revert to the lower dose for a few days before gradually 
increasing it; treatment may be temporarily withheld until 
the resolution of adverse events before resuming [36].

Adverse events involving the gallbladder and biliary 
ducts

Gallbladder disease, including cholelithiasis (gallstones) 
and cholecystitis (gallbladder inflammation), is a docu-
mented adverse event associated with GLP-1 receptor ago-
nists [37, 38]. The elevated risk of gallbladder or biliary 
diseases with GLP-1 agonists is likely attributable to their 
inhibition of gallbladder motility and delayed emptying, 
resulting from the suppression of cholecystokinin secretion 
[39]. Furthermore, substantial weight loss in some patients 
using GLP-1 agonists may contribute to an increased risk of 
gallbladder disorders [37, 38].

A systematic review of 76 RCTs involving 103,371 
patients found that GLP-1 agonists treatment increased the 
risk of gallbladder or biliary diseases, particularly choleli-
thiasis, cholecystitis and biliary disease. The risk was higher 
at higher doses, with more prolonged use, and in weight loss 
trials [40].

In the SURMOUNT-1 RCT, patients with obesity 
administered once-weekly tirzepatide at doses of 5 mg, 
10 mg or 15 mg exhibited significant and sustained weight 
loss. The occurrence of cholecystitis and acute cholecys-
titis was higher in the tirzepatide-treated groups com-
pared to the placebo groups, although the incidence was 
relatively low (≤ 0.6%). These findings are particularly 
essential for clinicians managing patients with a history 
of gallbladder disease [41].

Bowel obstruction

The likelihood of chronic intestinal obstruction in individu-
als increases gradually over time, with the peak incidence 
observed 1.6 years after starting GLP-1RA treatment. Nev-
ertheless, typical clinical trials assessing GLP-1 agonists 
rarely extend beyond one year and studies indicate that 

systolic function, prompting further investigation across 
heart failure subgroups. Limitations of this study include 
potential LVEF estimation variability and the relatively 
short treatment duration compared to other heart failure 
therapies [5].

Of note, a systematic review and meta-analysis aimed to 
synthesize the latest evidence on the cardiovascular benefits 
and risks of GLP-1 agonists. Eight trials involving 60,080 
patients were analyzed, revealing that GLP-1 receptor ago-
nists reduced MACE by 14%, all-cause mortality by 12%, 
hospital admission for heart failure by 11%, and the com-
posite kidney outcome by 21%, without increasing severe 
hypoglycemia, retinopathy, or pancreatic adverse effects. 
The benefits remained consistent across different subgroups. 
The findings underscore the potential of GLP-1 receptor 
agonists to mitigate cardiovascular risks and improve kid-
ney outcomes in patients with type 2 diabetes, irrespective 
of their structural homology [31]. None of the cardiovas-
cular outcomes trials (CVOTs) reported fatal heart failure 
events or outpatient heart failure exacerbations, except for 
the REWIND trial [32, 33], which documented urgent heart 
failure visits without any significant differences between the 
treatment and control groups [33]. However, confirming the 
overall risk and benefit of GLP-1 agonists for heart failure 
has proven challenging, and careful monitoring and indi-
vidual risk assessment remain crucial, particularly in high-
risk patients.

Among type 2 diabetes patients, weekly exenatide did not 
significantly alter major cardiovascular events compared to 
placebo; these include fatal or nonfatal myocardial infarc-
tion, fatal or non-fatal stroke, and hospitalization for heart 
failure (EXSCEL trial) [25]. The EXSCEL trial observed 
a higher mean heart rate in the exenatide group compared 
to the placebo group [25]. A meta-analysis corroborated an 
elevated risk of heart failure hospitalization (HFH) associ-
ated with GLP-1 agonists in patients with LVEF < 40% (OR 
1.49, 95% CI 1.05–2.10). These findings should be inter-
preted with caution as they are based on a subgroup analysis 
of the EXSCEL trial, pending further dedicated randomized 
controlled trials [34].

Gastrointestinal (GIT) adverse events

GIT adverse events are the most common with GLP-1 
agonists and are the primary reason for treatment discon-
tinuation [1, 3]. Nausea and vomiting, particularly dur-
ing initiation or dose escalation, are frequent but typically 
resolve within weeks. However, their recurrence may 
impact patient adherence and quality of life [1, 3]. Severe 
GIT symptoms such as vomiting and diarrhea can lead to 
acute kidney injury [35], especially in patients with pre-
existing renal impairment or other risk factors. Caution 
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events accounted for only 1.2% of total reports, the severity 
and fatality of some cases indicate a need for further inves-
tigation [8]. The study had limitations including a lack of 
causality and a lack of denominator.

While the US FDA’s investigations found no clear asso-
ciation between GLP-1 agonists and suicidal thoughts or 
actions, ongoing scrutiny continues due to the small num-
ber of incidents observed. Patients are advised against dis-
continuing GLP agonists without medical consultation, and 
healthcare professionals should monitor for mood changes 
[45]. A retrospective cohort analysis comparing semaglu-
tide with non-GLP-1 agonist medications over six months 
in overweight or obese patients and those with T2DM 
revealed lower suicidal ideation risk with semaglutide [10]. 
However, the short follow-up period poses limitations to the 
study’s generalizability.

Pancreatitis

Initial suspicions of a link between GLP-1 agonists and pan-
creatitis emerged from retrospective observational studies, 
prompting extensive research and discussions on potential 
mechanisms [46]. A study analyzing adverse event reports 
associated with sitagliptin and exenatide compared to other 
medications found a six-fold increase in reported pancreati-
tis odds ratios for sitagliptin or exenatide [46]. Pancreatic 
cancer was more frequently reported in patients using these 
drugs, consistent with case reports and animal studies sug-
gesting an elevated risk of pancreatitis with GLP-1 therapy, 
leading to an FDA warning [47].

However, a systematic review and meta-analysis of 
twelve randomized trials involving 36,397 patients found 
no increased risk of pancreatic cancer with GLP-1 ana-
logs compared to other treatments [48]. However, more 
extensive and longer-term studies are needed for confir-
mation and to address concerns about study duration and 
outcomes.

A meta-analysis examined the link between GLP-1 ago-
nist use and acute pancreatitis and pancreatic cancer, draw-
ing data from seven large-scale cardiovascular outcome 
trials involving 56,004 patients with T2DM. The analysis, 
spanning follow-up durations of 1.3 to 5.4 years, found no 
significant difference in the risk of acute pancreatitis or pan-
creatic cancer between GLP agonists and the placebo group. 
Both pooled results and sensitivity analyses did not reveal 
an increased risk of either condition associated with GLP-1 
agonist use in T2DM patients [49].

However, in a real-world data study, GLP-1 agonists 
were associated with an increased risk of pancreatitis com-
pared with bupropion-naltrexone (adjusted HR, 9.09 [95% 
CI, 1.25-66.00]). Additionally, the incidence of biliary dis-
ease (per 1000 person-years) was 11.7 for semaglutide, 18.6 

constipation remains unaffected by short-term doses of 
GLP-1 agonists [6, 42, 43].

Initial concerns about increased ileus risk from case 
reports differ from significant RCT findings for GLP-1 ago-
nists which haven’t shown heightened ileus occurrence. 
Observational studies hint at potential associations, prompt-
ing further investigation, especially regarding individual 
susceptibility due to pre-existing bowel conditions or elec-
trolyte imbalances [6, 42, 43].

A real-world study using UK Clinical Practice Research 
Datalink data (2013–2019) compared GLP-1 agonists and 
DPP-4 inhibitors to SGLT-2 inhibitors regarding the risk 
of intestinal obstruction. The study found that both GLP-1 
agonists and DPP-4 inhibitors posed an elevated risk of 
intestinal obstruction compared to SGLT-2 inhibitors, with 
GLP-1 agonists showing a hazard ratio (HR) of 1.69 (95% 
CI: 1.04–2.74) and DPP-4 inhibitors displaying increased 
risk after 1.8 years of use [6]. However, limitations such as 
exposure and outcome mis-classification and residual con-
founding were noted, warranting cautious interpretation of 
the findings [6].

In a real-world study from the University of British 
Columbia, non-diabetic GLP-1 agonist users had a higher 
risk of bowel obstruction compared to bupropion-naltrexone 
users (HR, 4.22 [95% CI, 1.02–17.40]) [43]. However, cau-
tion is warranted in interpreting findings due to confounding 
factors such as study population heterogeneity, varying ileus 
definitions, and short follow-up durations [1, 44]. Factors 
like pre-existing bowel conditions or co-medications could 
influence outcomes, while recent abdominal surgery or elec-
trolyte imbalances might increase individual susceptibility 
to ileus with GLP-1 agonists. Additionally, GLP-1 agonists’ 
primary action of slowing gastric emptying could contrib-
ute to ileus, necessitating further exploration of this delay’s 
magnitude and long-term impact. Long-term randomized 
controlled trials assessing the risk of ileus with these drugs 
are currently lacking [1, 44].

Psychiatric adverse events

Concerns about potential psychiatric adverse events associ-
ated with GLP-1 agonists have prompted thorough inves-
tigation. An analysis of individual case safety reports 
summited to the European medication safety database 
(EudraVigilance) revealed psychiatric adverse symptoms 
associated with semaglutide, liraglutide, and tirzepatide 
with depression being the most reported, followed by anxi-
ety and suicidal ideation. Nine deaths, primarily associated 
with liraglutide (n = 8), along with 11 life-threatening out-
comes were reported. The fatal incidents mainly affected 
men (8 out of 9) and resulted from completed suicidal 
attempts and depression [8]. Although psychiatric adverse 
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GLP-1 agonists may exert deleterious effects on pancreatic 
tissue. Specifically, administration of GLP-1 agonists such 
as exenatide in male rats has been associated with chronic 
pancreatic damage, characterized by pyknosis of acinar 
cells, increased cytoplasmic vacuolation, widened intercel-
lular spaces, and infiltration of inflammatory cells [58, 59].

While some studies suggest links between GLP-1 ago-
nists and serious adverse events, interpretations are intricate 
due to disease severity and comorbidities. Clinicians must 
weigh benefits against potential risks and monitor patients 
for adverse events. Continuous long-term safety assess-
ments, particularly regarding cumulative effects and suscep-
tibility in specific populations, are imperative. Furthermore, 
understanding mechanistic interactions, requires robust 
research and long-term observational studies to inform clin-
ical practice.

Strengths and limitations of this study

This review presents the most recent evidence from the 
literature, encompassing randomized controlled trials and 
real-world cohort studies, concerning the potential serious 
adverse events linked with the emerging T2DM and obesity 
medications, notably GLP-1 agonists, which are increas-
ingly employed in clinical settings. While this review does 
not explore causal relationships, it is essential to note that 
it is not a systematic review and is authored by a single 
individual. Consequently, it may be subject to selection and 
reporting biases, which could impact the generalizability 
of its findings. Nevertheless, it offers valuable insights into 
the safety of medications increasingly used worldwide for 
managing common conditions such as diabetes and obesity 
and may be subject to selection and reporting biases which 
affect the generalizability of findings. Of note, shedding 
light on this topic remains crucial, as many severe and rare 
adverse effects often go unnoticed in clinical trials due to 
their short duration and lack of specific focus on exploring 
such occurrences [8].

Despite concerns regarding the serious adverse events 
associated with GLP-1 agonists, the available evidence 
generally confirms their safety and efficacy. Clinicians are 
tasked with evaluating the benefits against potential risks 
and conducting vigilant monitoring for adverse events in 
patients [1, 8]. This responsibility should involve a collab-
orative effort among the medical team, comprising pharma-
cists and nurses. Patients should also report any unpleasant 
adverse effects to their treating physicians. Thorough com-
prehension of pharmacological interventions such as GLP-1 
agonists is imperative for proficient management. Further 
research is warranted to clarify mechanistic pathways and 
inform evidence-based decision-making in clinical practice, 
thereby ensuring optimal utilization and patient safety. Key 

for liraglutide, and 12.6 for bupropion-naltrexone and 4.6, 
7.9 and 1.0, respectively [43].

While randomized controlled trials provide reassurance, 
isolated occurrences of pancreatitis among GLP-1 agonist 
users persist. Despite the absence of confirmed causality in 
most instances, these cases underscore the significance of 
patients promptly reporting any abdominal discomfort or 
suspected pancreatitis symptoms to facilitate timely diag-
nosis and intervention. Physicians should consider various 
factors, such as underlying pancreatic disorders, pre-exist-
ing gallstones, or concomitant medications, which may pre-
dispose individuals to pancreatitis [1, 43].

Discussion

This review examined serious adverse events linked to 
GLP-1 agonists. While some studies reported risks, includ-
ing anaphylaxis, cardiovascular, gastrointestinal, psychiat-
ric, and thyroid-related events, others found no significant 
associations. The evidence remains mixed, necessitating 
further research to fully understand the safety profile of 
GLP-1 agonists and inform clinical practice.

GLP-1 agonists play a vital role in managing type 2 
diabetes mellitus and obesity, offering benefits in glyce-
mic control and weight management [1–3]. Understand-
ing serious adverse events associated with GLP-1 agonists 
demands careful consideration of evidence including study 
design, patient traits, and confounding factors.

Detecting serious adverse events in clinical trials is ulti-
mately limited by small sample sizes, short durations, and 
selective participant selection, which restrict the identifica-
tion of rare or long-term adverse events [50, 51]. Under-
reporting due to observer bias, patient reluctance and 
sponsor influence further complicates detection [52]. Inad-
equate detection methods and mis-classification of adverse 
events also present significant challenges. The lack of long-
term data in pre-marketing trials necessitates ongoing post-
marketing surveillance [53, 54]. Adverse events are often 
considered secondary objectives, leading to less thorough 
reporting [55]. Variations in definitions, baseline character-
istics, trial durations, routine care and event rates add to the 
complexity [52, 54]. Therefore, despite its limitations, using 
real-world data to assess large spontaneous reports is crucial 
for detecting rare and serious adverse effects not detected in 
clinical trials [56, 57].

GLP-1 agonists remain incompletely elucidated, with 
various confounding factors potentially influencing the 
accurate incidence of these adverse effects. For example, 
the potential association between GLP-1 agonists and pan-
creatic inflammation, including pancreatitis, is not well 
understood. Evidence from pre-clinical studies suggests that 
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world cohort. Nat Med. 2024;30(1):168–76.
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J Allergy Clin Immunol Pract. 2014;2(6):822–3.
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Clin Immunol. 2020;30(5):367–9.
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tana M, Stingeni L. Hypersensitivity to glucagon-like peptide-1 
receptor agonists: a case of delayed urticaria-like rash to dulaglu-
tide and literature review. JEADV Clin Pract. 2024;3:313–6.

15. Pradhan R, Patorno E, Tesfaye H, Schneeweiss S, Yin H, Frank-
lin J, et al. Glucagon-like peptide 1 receptor agonists and risk 
of anaphylactic reaction among patients with type 2 diabetes: 
a Multisite Population-based Cohort Study. Am J Epidemiol. 
2022;191(8):1352–67.

16. Dungan K, DeSantis A. Glucagon-like peptide 1-based therapies 
for the treatment of type 2 diabetes mellitus. In: Post TW, ed. 
UpToDate. Waltham (MA): UpToDate; 2023: http://www.upto-
date.com [Last accessed 20 Feb 2024].

17. Shetty R, Basheer FT, Poojari PG, Thunga G, Chandran VP, 
Acharya LD. Adverse drug reactions of GLP-1 agonists: a 
systematic review of case reports. Diabetes Metab Syndr. 
2022;16(3):102427.

18. Bjerre Knudsen L, Madsen LW, Andersen S, Almholt K, de Boer 
AS, Drucker DJ, et al. Glucagon-like peptide-1 receptor agonists 
activate rodent thyroid C-cells causing calcitonin release and 
C-cell proliferation. Endocrinology. 2010;151:1473–86.

19. Rosol TJ. On-target effects of GLP-1 receptor agonists on thy-
roid C-cells in rats and mice. Toxicol Pathol. 2013;41(2):303–9. 
https://doi.org/10.1177/0192623312472402.

20. De Espinosa AE, Brito JP, McCoy RG, Shao H, Singh Ospina 
N. Glucagon-like Peptide-1 receptor agonists and thyroid Can-
cer: a narrative review. Thyroid. 2024;34(4):403–18. https://doi.
org/10.1089/thy.2023.0530. Epub 2024 Mar 26.

21. Thompson CA, Stürmer T, Putting. GLP-1 RAs and thyroid Can-
cer in Context: additional evidence and remaining doubts. Diabe-
tes Care. 2023;46(2):249–51.

22. Bezin J, Gouverneur A, Pénichon M, Mathieu C, Garrel R, Hill-
aire-Buys D, et al. Pariente A, Faillie JL. GLP-1 receptor agonists 
and the risk of thyroid Cancer. Diabetes Care. 2023;46(2):384–90.

23. Hu W, Song R, Cheng R, Liu C, Guo R, Tang W, Zhang J, et al. 
Use of GLP-1 receptor agonists and occurrence of thyroid dis-
orders: a Meta-Analysis of Randomized controlled trials. Front 
Endocrinol (Lausanne). 2022;13:927859.

24. Funch D, Mortimer K, Ziyadeh NJ, Seeger D, Zhou J, Ng L, 
Major-Pedersen E, Bosch-Traberg A, Gydesen H, Dore H, et al. 
Risk of thyroid Cancer Associated with Use of Liraglutide and 

questions, including definitive associations between GLP-1 
agonists and serious adverse outcomes and understanding 
mechanistic interactions, require robust research and long-
term observational studies to inform clinical practice.

Conclusion

While some studies suggest links between GLP-1 agonists 
and serious adverse events, evidence supports their safety 
and effectiveness. Interpretations are intricate due to dis-
ease severity and comorbidities. Clinicians must weigh 
benefits against potential risks and monitor patients for 
adverse events. A comprehensive understanding of phar-
macological interventions such as GLP-1 agonists is essen-
tial for effective management. Further research is needed to 
elucidate mechanistic pathways and guide evidence-based 
decision-making in clinical practice ensuring optimal use 
and patient safety.
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