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Glucagon-like peptide-1 (GLP-1) receptor agonists, widely prescribed for type 2 diabetes and weight management, are known for
their metabolic benefits but may have unrecognized side effects. This study investigates the association between GLP-1 receptor
agonists and male sexual dysfunction using data from the FDA Adverse Event Reporting System (FAERS). Reports from Q4 2003 to
Q1 2024 were analyzed using the OpenVigil 2.1 platform to identify male patients experiencing orgasmic dysfunction, erectile
dysfunction, or decreased libido linked to GLP-1 receptor agonists (tirzepatide, semaglutide, dulaglutide, exenatide, lixisenatide,
and liraglutide). After cleaning duplicate entries, disproportionality measures (reporting odds ratio (ROR), proportional reporting
ratio (PRR), and relative reporting ratio (RRR)) were calculated, with Evans’ criteria applied to assess signal significance. Among 182
cases identified, patients were predominantly aged 40–60 years, with exenatide accounting for 24.2% of reports, followed by
semaglutide (21.4%). Diabetes was the most common indication (43.9%). Despite statistically significant chi-squared values
(P < 0.0001), low ROR (0.41, 95% Confidence interval (CI): 0.36–0.48), PRR (0.41, 95% CI: 0.36–0.48), and RRR (0.42, 95% CI: 0.36–0.48)
suggest a weak association. These findings underscore the need for monitoring as GLP-1 use expands, though overall patient risk
remains low.
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INTRODUCTION
Glucagon-like peptide-1 (GLP-1) receptor agonists are a class of
medications commonly prescribed for the management of type 2
diabetes mellitus (T2DM), heart failure and weight loss [1]. These
agents mimic the incretin hormone GLP-1 by enhancing glucose-
dependent insulin secretion, inhibiting glucagon release, and
slowing gastric emptying. These collectively contribute to
improved glycemic control and weight loss. Common GLP-1
receptor agonists include semaglutide, exenatide, liraglutide, and
dulaglutide [2].
The use of GLP-1 receptor agonists has become increasingly

prevalent. In the United States, 6% of adults are currently using a
GLP-1 agonist and about one in eight adults (12%) have ever taken
such a drug [3]. Among adults diagnosed with diabetes, the usage
rate rises significantly, with 43% reporting they have used a GLP-1
agonist [3]. Among adolescents, prescriptions for GLP-1 agonists
have increased nearly 600% over the past four years suggesting the
medication is widely used across all ages in the US [4].
Gastrointestinal issues such as nausea, vomiting, diarrhea, and

abdominal pain are among the most frequently reported adverse
reactions [5]. While GLP-1 receptor agonists are generally well-
tolerated [6], there is evidence from animal studies that these
medications may impact sexual function [7, 8]. Specifically, studies
have shown that GLP-1 receptors in the brain, particularly within
areas associated with reward processing such as the laterodorsal

tegmental area, ventral tegmental area, and nucleus accumbens
shell, may play a role in modulating sexual behaviors. Activation of
GLP-1 receptors in these areas has been shown to reduce sexual
interaction behaviors in male mice, suggesting that GLP-1
receptor agonists could impact orgasmic function by influencing
the neurocircuitry involved in sexual reward and motivation [7, 8].
Orgasm involves increased brain activity in specific regions, such

as the occipitotemporal, anterior cingulate, and insular cortices, and
decreased activity in the prefrontal cortex, as demonstrated by
advances in functional neuroimaging [9]. Orgasm dysfunction is
defined as the persistent or recurrent difficulty, delay in, or absence
of attaining orgasm after sufficient sexual stimulation, which can
stem from various etiologies such as medications, neurogenic
causes, endocrinopathies, and psychological factors [10]. Similarly,
erectile dysfunction (ED) can result from any disease process
affecting penile arteries, nerves, hormone levels, smooth muscle
tissue, and corporal endothelium [11, 12]. The prevalence of
decreased libido, orgasmic dysfunction, and ED were reported as
2.9, 8, and 24.2% in the US population, respectively [13–15].
In this study, we extracted and analyzed data from the FDA

Adverse Event Reporting System (FAERS) database on cases of
various male sexual dysfunctions associated with GLP-1 receptor
agonists. Our aim was to better understand the patient
characteristics and outcomes of these adverse events. By
shedding light on this underreported side effect, we hope to
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inform clinical practice and guide future research on the safe use
of GLP-1 receptor agonists in the management of T2DM.

METHOD
Data source
This study utilized data from FAERS, a surveillance database that collects
information on adverse drug reactions. The FAERS database is updated
quarterly and follows the International Conference on Harmonization’s
(ICH) international safety reporting guidelines. The data extraction covered
reports from the fourth quarter of 2003 to the first quarter of 2024.

Study design
A retrospective disproportionality analysis was performed to identify reports of
male sexual dysfunction associated with GLP-1 receptor agonists. The analysis
employed the OpenVigil 2.1 platform, a tool designed to provide clean and
curated access to FAERS data. This platform was used to extract, filter, and
analyze the data using disproportionality measures such as the reporting odds
ratio (ROR), proportional reporting ratio (PRR), and relative reporting ratio (RRR).

Search strategy and data extraction
An advanced search and analysis were conducted on the OpenVigil 2.1
platform to identify cases of male sexual dysfunction associated with
specific GLP-1 receptor agonists by including multiple relevant MedDRA
preferred terms (PT). The drugs included were tirzepatide, semaglutide,
dulaglutide, exenatide, lixisenatide, and liraglutide. The adverse events
considered were ‘anorgasmia’, ‘orgasm abnormal’, ‘libido decreased’,
‘libido disorder’, ‘loss of libido’, ‘erectile dysfunction’, ‘organic erectile
dysfunction’, ‘psychogenic erectile dysfunction’, ‘male sexual dysfunction’,
‘sexual dysfunction’, ‘genital hypoaesthesia’, ‘hypoaesthesia of genital
male’, ‘ejaculation disorder’, ‘ejaculation failure’, ‘premature ejaculation’,
‘painful ejaculation’, and ‘painful erection’.
Following best practices for data cleaning in pharmacovigilance studies,

we removed duplicate cases with same case id and selected cases where
the drug was identified as the primary suspect. Only male cases were
included in this study. Related subgroups were consolidated into broader
categories, such as grouping all orgasm-related issues under ‘Orgasm
abnormal,’ and etc.

Statistical analysis
Disproportionality measures were calculated to assess the strength of the
association between GLP-1 receptor agonists and orgasm dysfunction. The
following measures were used (Table 1):

Reporting odds ratio (ROR). Calculated as ðA=BÞ
ðC=DÞ, where A is the number of

reports containing both the suspected drug and the suspected adverse
drug reaction (ADR), B is the number of reports containing the drug of
choice but with another ADR, C is the number of reports containing the
event of interest but with other medications, and D is the number of
reports containing other medications and other ADRs. The standard error

(SE) was calculated as
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

1
A þ 1

B þ 1
C þ 1

D

q

. A signal was considered significant if

ROR - 1.96SE > 1.

Proportional reporting ratio (PRR). Calculated as A=ðAþCÞ
B=ðBþDÞ, with SE calculated

as
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

1
A � 1

AþC þ 1
B � 1

BþD

q

. A signal was considered significant if PRR ≥ 2, with a

chi-squared value > 4, and at least three reports of the preferred term (PT).

Relative reporting ratio (RRR). Similar to ROR, calculated as ðA=BÞ
ðC=DÞ, it

provides a relative measure of the reporting rate of the adverse event for
the drug of interest compared to all other drugs.

The thresholds for detecting a signal were defined by Evans’ criteria as
follows [16]:

● ROR: ROR - 1.96SE > 1
● PRR: PRR ≥ 2, with a chi-squared value > 4, and at least three reports

of the PT

These measures were used to determine the statistical significance of
the association between GLP-1 receptor agonists and orgasm dysfunction.
An association was considered statistically significant if the lower limit of
the 95% confidence interval (CI) was ≥1.0. Statistical significance was
determined at P < 0.05.
The results were interpreted by comparing the observed frequencies of

orgasm dysfunction associated with GLP-1 receptor agonists against
expected frequencies based on the entire FAERS dataset. Disproportion-
ality analysis was used to identify whether the observed associations were
statistically significant and whether they could indicate a potential causal
relationship.

RESULTS
The analysis identified a total of 182 cases of adverse sexual
events associated with GLP-1 receptor agonists.

Age distribution
The age distribution of reported cases in FAERS is depicted in
Table 2. The majority of reports were from individuals with a
median patient age of 55 years (IQR: 48–62 years).

Annual distribution of reports
The annual distribution of adverse event reports related to
male sexual dysfunction from 2005–2024 is shown in Fig. 1.
There is an apparent increase in the number of reports in
recent years, particularly in 2023. The number of reports for
semaglutide has shown an increasing trend in recent years, while
tirzepatide surpassed semaglutide in 2023 and the first quarter
of 2024.

FAERS data analysis
Table 2 summarizes the demographic characteristics, levels of
the suspect drug, and routes of administration for these cases.
The majority of reports originated from the United States,
followed by European countries, China, Mexico, Canada,
Israel, Japan, and Lebanon. Of 182 reports, most indicated that
the GLP-1 receptor agonists were the primary suspect, with
subcutaneous administration being the most common route
(N= 102, 56.0%).

Distribution of reports by GLP-1 receptor agonist
The distribution of reports for different GLP-1 receptor agonists is
summarized in Table 2. Exenatide had the highest number of
reports (N= 44, 24.2%), followed by semaglutide (N= 39, 21.4%)
and liraglutide (N= 38, 20.9%).

Indications and adverse events
The distribution of indications for the use of GLP-1 receptor
agonists and the associated adverse events are presented in
Table 3. Diabetes mellitus was the most common indication
(N= 80, 43.9%), followed by weight loss (N= 9, 4.9%). 51.2% of
cases did not specify an indication.

Table 1. 2 × 2 Contingency table for disproportionality analysis in pharmacovigilance.

Drug(s) of interest All other drugs ∑

Adverse event(s) of interest A B A+B

All other adverse events C D C+D

∑ A+C B+D A+B+C+D
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Disproportionality analysis
Table 4 summarizes the ROR, RRR, PRR, and chi-squared values for
each GLP-1 receptor agonist. The chi-squared values for semaglu-
tide, dulaglutide, exenatide, liraglutide, and the total all exceed 4,
indicating significant differences in the observed versus expected
frequencies of general adverse events (P < 0.0001). However,
tirzepatide and lixisenatide did not exceed this threshold. Despite
the chi-squared values indicating statistical significance for several

drugs, the low values of ROR (0.41, 95% CI: 0.36–0.48), RRR (0.42,
95% CI: 0.36–0.48), and PRR (0.41, 95% CI: 0.36–0.48) suggest that
the observed association between GLP-1 receptor agonists and
male sexual dysfunction is not strong enough to warrant
significant clinical concern. Evans’ criteria determined there is
likely no relationship between male sexual dysfunction and
administration of GLP-1 agonists with the current data. Moreover,
the clinical relevance of these findings is further diminished by the
wide confidence intervals, which indicate considerable uncertainty
around the estimates.

Subcategorical analysis of male sexual dysfunction
To further investigate the potential associations between GLP-1
receptor agonists and male sexual dysfunction, we analyzed
specific subcategories, including ED and orgasm dysfunction. The
chi-squared values for total GLP-1 receptor agonists are greater
than 4 (ED: 142.74 and orgasm dysfunction: 71.69), indicating
significant difference in the observed frequencies of these events
compared to the general adverse events (P < 0.0001).For ED, the
disproportionality measures were as follows: RRR 0.50 (95% CI,
0.42–0.59), PRR 0.50 (95% CI, 0.42–0.58), and ROR 0.50 (95% CI,
0.42–0.58). For orgasm dysfunction, the measures were RRR 0.42
(95% CI, 0.36–0.48), PRR 0.41 (95% CI, 0.36–0.48), and ROR 0.41
(95% CI, 0.36–0.48).

DISCUSSION
In our study, we identified numerous reports of male sexual
dysfunction in the FAERS database; however, further analysis
suggests that the observed association is weak and may lack
clinical significance. Although chi-squared values indicated
statistically significant differences in reporting frequencies
(P < 0.0001), they do not quantify the strength of the association
between GLP-1 receptor agonists and male sexual dysfunction.
While disproportionality measures such as ROR, PRR, and RRR are
standard in pharmacovigilance for signal detection, their nearly
identical values in this dataset (ROR: 0.41, PRR: 0.41, RRR: 0.42)
suggest a weak association with limited clinical concern. However,
using multiple measures enhances consistency and robustness, as
different metrics may perform variably across datasets [17, 18].
Additionally, the wide confidence intervals reflect uncertainty in
the signal estimates [19], which may be attributed to the relatively
small number of reports in certain subcategories.
The results of our study highlight the complexities in assessing

the safety profile of GLP-1 receptor agonists regarding sexual
dysfunction in male patients. There was a noticeable increase in
the number of adverse event reports in recent years, particularly in
2023. In this year, the clinical use of GLP-1 receptor agonists
expanded significantly, primarily driven by their increasing use for
weight loss, which was recognized as the breakthrough of the
year by Science journal [20, 21]. The spike in reports during this
year could be attributed to this broader clinical application, as well
as heightened awareness among healthcare providers and
patients regarding manageable side effects [21]. Moreover,
considering we are only in the middle of 2024, it is plausible
that the number of reported cases could surpass those of 2023,
further supporting the need for ongoing surveillance. Our findings
indicate that exenatide had the highest number of reports,
followed by semaglutide. This trend may reflect differences in the
FDA approval dates and the duration of availability of these GLP-1
receptor agonists. Exenatide, approved by FDA in April 2005, has
been on the market significantly longer than semaglutide, which
received FDA approval in December 2017 [22, 23]. However, it is
noteworthy that semaglutide has gained considerable promi-
nence in recent years, potentially surpassing other GLP-1 receptor
agonists in terms of usage in weight management and glycemic
control [24]. Interestingly, our findings indicate that tirzepatide has
exhibited a higher number of adverse event reports related to

Table 2. Characteristics of GLP-1 receptor agonist cases reporting
male sexual dysfunction adverse events in FAERS.

VARIABLES N (%)

DRUG NAME Brand name

DULAGLUTIDE TRULICITY 17

DULAGLUTIDEa 17

DULAGLUTIDE TOTAL 34 (18.7%)

EXENATIDE BYDUREON 4

BYETTA 35

BYDUREON BCISE 1

EXENATIDEa 4

EXENATIDE TOTAL 44 (24.2%)

LIRAGLUTIDE VICTOZA 22

SAXENDA 1

LIRAGLUTIDEa 15

LIRAGLUTIDE TOTAL 38 (20.9%)

LIXISENATIDE LYXUMIA 1

LIXISENATIDE TOTAL 1 (0.5%)

SEMAGLUTIDE OZEMPIC 27

RYBELSUS 3

SEMAGLUTIDEa 9

SEMAGLUTIDE TOTAL 39 (21.4%)

TIRZEPATIDE MOUNJARO 14

TIRZEPATIDEa 12

TIRZEPATIDE TOTAL 26 (14.3%)

AGE GROUP Under 20 0 (0%)

21–30 2 (1/1%)

31–40 5 (2.7%)

41–50 30 (16.5%)

51–60 36 (19.8%)

61–70 27 (14.8%)

70+ 10 (5.5%)

Unknown 71 (39.0%)

REPORTER COUNTRY United States 160 (87.9%)

European countries 15 (8.2%)

China 2 (1.1%)

Mexico 1 (0.5%)

Canada 1 (0.5%)

Israel 1 (0.5%)

Japan 1 (0.5%)

Lebanon 1 (0.5%)

LEVEL OF THE SUSPECT
DRUG

Primary Suspect Drug 144 (79.1%)

Concomitant 28 (15.4%)

Secondary Suspect
Drug

10 (5.5%)

ROUTES OF
ADMINISTRATION

Subcutaneous 102 (56.0%)

Oral 3 (1.6%)

Unknown 77 (42.3%)

GRAND TOTAL 182
aOther brands or generic drug.
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male sexual dysfunction in recent years. This trend may be
attributed to tirzepatide’s relatively recent FDA approval in May
2022 and its significantly higher growth rate in usage (215%)
compared to semaglutide [24, 25]. This rapid adoption could be
linked to tirzepatide’s superior efficacy in promoting weight loss
compared to semaglutide, making it a preferred choice among
patients and healthcare providers [26]. These trends emphasize
the importance of continuous monitoring as these drugs become
even more commonplace in clinical practice.
When comparing these findings with other studies on GLP-1

receptor agonists, some contrasting results emerge. Able et al. also
found that non-diabetic, obese men prescribed semaglutide were
significantly more likely to develop ED compared to those who did
not receive the prescription (1.47% vs 0.32%) [27]. This further
emphasizes the potential sexual side effects of GLP-1 receptor
agonists and the need for careful monitoring of patients

undergoing such treatments. Conversely, other studies suggest a
protective or therapeutic effect of GLP-1 receptor agonists on ED,
particularly in diabetic patients. Liraglutide, for example, demon-
strated improvements in erectile function when combined with
lifestyle modifications, metformin, and testosterone therapy in
diabetic obese men with hypogonadism [28]. Similarly, dulaglu-
tide was found to ameliorate ED, suggesting potential benefits for
addressing sexual dysfunction [29]. These studies collectively
highlight the multifaceted effects of GLP-1 receptor agonists on
sexual function, which appear to vary based on patient
comorbidities and concurrent treatments.
Additionally, recent research has highlighted other adverse

effects associated with GLP-1 receptor agonists. For instance, a
study by Hathaway et al. reported an association between
semaglutide and an increased risk of nonarteritic anterior ischemic
optic neuropathy (NAION) [30]. This finding broadens the

Fig. 1 Annual distribution of adverse event reports related to male sexual dysfunction received by the FDA Adverse Event Reporting
System (FAERS) for each GLP-1 receptor agonists from 2005-2024. The thin light gray line represents the total number of reports per year.
Individual drugs are distinguished by bar styles: dulaglutide (black horizontal stripes), exenatide (diagonal stripes), liraglutide (light gray with
horizontal stripes), lixisenatide (solid gray), semaglutide (light gray with black border), and tirzepatide (dark gray with black border).

Table 3. Distribution of indications and male sexual dysfunction adverse events associated with GLP-1 receptor agonists in FAERS.

Exenatide Semaglutide Liraglutide Dulaglutide Tirzepatide Lixisenatide Total

Adverse
events

Erectile dysfunction 28
(15.4%)

31 (17.0%) 26 (14.3) 27 (14.8%) 17 (9.3%) 1 (0.5%) 130
(71.4%)

Low libido 9 (4.9%) 4 (2.2%) 8 (4.4%) 3 (1.6%) 5 (2.7%) 0 (0%) 29
(15.1%)

Orgasm abnormal 0 (0%) 0 (0%) 0 (0%) 2 (1.1%) 1 (0.5%) 0 (0%) 3 (1.6%)

Other sexual
dysfunctions

7 (3.8%) 4 (2.2%) 4 (2.2%) 2 (1.1%) 3 (1.6%) 0 (0%) 20
(11.0%)

Indication Diabetes mellitus 29
(15.1%)

9 (4.9%) 15 (8.2%) 14 (7.7%) 13 (7.1%) 0 (0%) 80
(43.9%)

Weight loss 1 (0.5%) 4 (2.2%) 2 (1.1%) 0 (0%) 2 (1.1%) 0 (0%) 9 (4.9%)

Abdominal
discomfort

0 (0%) 1 (0.5%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (0.5%)

Body fat disorder 0 (0%) 1 (0.5%) 0 (0%) 0 ((0%) 0 (0%) 0 (0%) 1 (0.5%)

Unknown 14 (7.7%) 24 (13.2%) 21 (11.5%) 20 (11.0%) 11 (6.0%) 1 (0.5%) 91
(50.0%)

Total reports 44
(24.2%)

39 (21.4%) 38 (20.9%) 34 (18.7%) 26 (14.3%) 1 (0.5%) 182
(100%)
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spectrum of potential adverse effects of GLP-1 receptor agonists
to include vascular conditions and underscores the importance of
ongoing surveillance and research into their safety profiles.
Interestingly, some studies, such as Arillotta et al. [31], report an
increase in libido among users of GLP-1 receptor agonists, which
contrasts with our findings that highlight a potential association
with decreased libido. This suggests that the effects of GLP-1
receptor agonists on sexual function may be multifaceted and
warrant further investigation. Indeed, weight loss, a known
outcome of GLP-1 receptor use, may improve sexual desire
in men.
The mechanisms by which GLP-1 receptor agonists might

influence sexual function are not fully understood. GLP-1
receptors are expressed in various brain regions involved in the
regulation of appetite and reward, such as the hypothalamus and
brainstem [32]. Activation of these receptors can influence the
release of neurotransmitters like dopamine and serotonin, which
are also involved in sexual arousal and orgasm [33, 34]. Animal
studies have shown that GLP-1 can cross the blood-brain barrier
and modulate neural activity, potentially affecting pathways
involved in sexual desire and orgasm [7, 8, 32]. However, the
translation of these findings from animal models to human
patients requires further investigation.
Given our results, clinicians should remain vigilant but not

overly concerned about the potential for male sexual dysfunction
when prescribing GLP-1 receptor agonists. It is important to
consider these findings in the context of the overall benefit-risk
profile of GLP-1 receptor agonists, which are highly effective in
managing blood glucose levels and promoting weight loss in
patients with T2DM.

Strengths and limitations
This study is the first to report the potential association of male
sexual dysfunction with all GLP-1 agonists in a real-world setting
based on provider and consumer reports. A key strength is the use
of the FAERS database, which provides a large and comprehensive
dataset for detecting rare adverse events. Advanced search
techniques and disproportionality analysis on the OpenVigil 2.1
platform allowed for a thorough examination of potential
associations between GLP-1 receptor agonists and male sexual
dysfunction. While previous studies found improvements in sexual
dysfunction with GLP-1 agonists and, to the best of our knowl-
edge, only one evaluated the possibility of ED with semaglutide,
our analysis covers all GLP-1 agonists and various forms of male
sexual dysfunction, providing broader insights.
However, several limitations should be acknowledged. First, the

spontaneous nature of the FAERS database inherently carries
limitations such as underreporting, reporting bias, and lack of
comprehensive clinical context, including patient comorbidities,
medication adherence, and duration of treatment. Disproportion-
ality measures alone cannot establish causation or provide an

absolute quantification of risk but serve as a preliminary indicator
requiring further clinical validation through controlled studies.
Another limitation is that our analysis can only suggest a possible
link between GLP-1 receptor agonists and male sexual dysfunc-
tion; it cannot prove causation. This is because disproportionality
analysis identifies associations but does not control for other
variables that could affect the outcome. Additionally, the presence
of comorbidities that already put patients at high risk for ED and
male sexual dysfunction could confound the results. The study
applied commonly used disproportionality measures such as ROR,
PRR, and chi-squared values for signal detection in pharmacov-
igilance studies [16, 35]. These methodologies are well-established
but did not incorporate adjustments for multiple comparisons in
separate analyses of erectile dysfunction and orgasm dysfunction.
Future research could adopt statistical corrections to mitigate this
limitation. While disproportionality analysis inherently accounts
for differences in reporting rates across drugs and events, it does
not fully correct for multiple hypothesis testing. Given our
exploratory approach with separate analyses for ED and orgasm
dysfunction subcategories, future confirmatory studies should
incorporate statistical corrections (e.g., Bonferroni adjustment [36])
to mitigate the risk of false positives.
Although the FAERS database reports brand names of drugs, it

does not explicitly differentiate between brand-name medications
and compounded versions, which may introduce variability in
the reported outcomes. This heterogeneity in preparation could
affect the consistency of the adverse event data and warrants
caution when interpreting the findings. Furthermore, the study
lacks detailed clinical information on the patients, such as the
duration of drug use, baseline health status, and lifestyle factors
that could confound the results. Despite these limitations, this
study provides valuable insights into the potential side effects of
GLP-1 receptor agonists and highlights the need for further
research in this area.

CONCLUSIONS
While our analysis detected significant statistical signals in
reporting frequencies, the low disproportionality measures and
wide confidence intervals suggest that the association between
GLP-1 receptor agonists and male sexual dysfunction is weak.
These findings emphasize the need for cautious interpretation of
pharmacovigilance data and further research to confirm or refute
potential associations.

DATA AVAILABILITY
The datasets used and analyzed during the current study are available from the
corresponding author upon reasonable request.

Table 4. Disproportionality analysis of GLP-1 receptor agonists and male sexual dysfunction adverse events in FAERS.

Drug name ROR1 (95% CI) RRR2 (95% CI) PRR3 (95% CI) Chi-Squared Relation

Tirzepatide 0.70 (0.47–1.03) 0.70 (0.47–1.03) 0.70 (0.47–1.03) 3.01 Probably not related

Semaglutide 0.66 (0.48–0.90) 0.66 (0.48–0.91) 0.66 (0.48–0.91) 6.28 Probably not related

Dulaglutide 0.23 (0.16––0.33) 0.23 (0.17–0.33) 0.23 (0.17–0.33) 82.99 Probably not related

Exenatide 0.33 (0.25–0.44) 0.33 (0.25–0.44) 0.33 (0.25–0.44) 60.26 Probably not related

Liraglutide 0.62 (0.45–0.85) 0.62 (0.45–0.85) 0.62 (0.45–0.85) 8.46 Probably not related

Lixisenatide 0.18 (0.02–1.33) 0.18 (0.02–1.33) 0.18 (0.02–1.33) 2.74 Probably not related

All GLP-1 agonists 0.41 (0.36–0.48) 0.42 (0.36–0.48) 0.41 (0.36–0.48) 149.85 Probably not related

ROR reporting odds ratio, RRR relative reporting ratio, PRR proportional reporting ratio.
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