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The use of Glucagon-like peptide-1 receptor agonists (GLP-1RAs) is an established therapy for type 2 diabetes
(T2D) and obesity, providing effective glycemic control, weight loss, and cardiovascular and renal benefits.
Evidence is emerging on the potential neuropsychiatric and neuroprotective effects mediated via central GLP-1R.
This review summarizes preclinical, clinical, and real-world findings on the use of GLP-1R agonists in depression,
anxiety, binge eating disorder (BED), cognitive impairment, dementia, and substance use disorders involving
alcohol, nicotine, cocaine, and opioids. Literature emphasizes human studies and translational models. Reported

mechanisms include modulation of neuroinflammation, neurotransmitter systems, and reward pathways. Pre-
liminary results are promising but limited by small and methodologically heterogeneous studies with short
follow-up. Robust randomized trials with standardized psychotropic endpoints are needed. If confirmed, GLP-
1RAs could represent an innovative treatment option bridging metabolic and mental health care.

1. Introduction

GLP-1RAs enhance glucose-dependent insulin secretion and reduce
glucagon release primarily through indirect paracrine mechanisms
involving somatostatin, a hormone produced from nearby delta cells,
rather than by direct action on pancreatic a-cells. The associated weight
loss is obtained through delayed gastric emptying and increased satiety
[1]. In CVOTs, liraglutide, semaglutide and dulaglutide, the major
GLP-1RAs used in clinical practice, demonstrated important cardiovas-
cular and renal protective effects. Indeed, the benefits appeared to be
independent of their known effects on glucose metabolism [2,3].
GLP-1RA effects on inflammation are becoming increasingly relevant as
well [4]. GLP-1RAs may suppress inflammasome activation via attenu-
ating the expression of NLRP3, reducing the production of reactive ox-
ygen species, with anti-inflammatory and antiatherogenic effects [3,5].
A recent retrospective cohort study demonstrated potential benefits in
several systemic conditions in which inflammation is an important
driver, such as systemic lupus erythematosus, systemic sclerosis,

rheumatoid arthritis, ulcerative colitis, Crohn’s disease, Alzheimer’s
disease, Parkinson’s disease, dementia, osteoporosis and cancer [6].
Emerging, but still preliminary, data suggested further positive effects
on slowing the cognitive decline associated with neurodegenerative
diseases [7,8]. Furthermore, preclinical, clinical and real-world studies
found beneficial effects in patients affected by behavioral disorders,
depression, being eating disorder, cognitive decline, dementia, use dis-
orders connected with alcohol, tobacco, cocaine and opioid. In the
present study we summarized the psychotropic beneficial effects and
potential adverse effects of GLP-1RAs. Novel clinical and real-world
studies may endorse the potential of GLP-1RAs in psychotropic disor-
ders to improve mental health.

2. GLP1-R/GLP-1RA and neural system
GLP-1R is a G protein—coupled receptor expressed on pancreatic

B-cells as well as within the central and peripheral nervous systems
[9-11]. In rodent models, GLP-1R is localized to neuronal soma and
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Fig. 1. Central and peripheral mechanisms of GLP-1RA action in the nervous system. Peripheral GLP-1, secreted from intestinal L-cells and pancreatic a-cells, circulates
systemically and can penetrate the blood-brain barrier. GLP-1RAs engage receptors in the VTA, NAc amygdala, hippocampus, and PFC, activation of neuronal GLP-
1Rinfluences intracellular signaling cascades including cAMP/PKA and CREB-mediated pathways, PI3K/Akt-STAT3, modulates dopamine and serotonin neuro-
transmission, and regulates synaptic plasticity. GLP-1RA is concentrated in specific neuronal populations: C35 GABA 4 and C35 glut 10 and GIP antagonism requires
intact GLP-1RA signaling, suggesting that its metabolic benefits are mediated through crosstalk or downstream engagement of the GLP-1R. These effects integrate
metabolic and neuropsychiatric functions, linking peripheral signals to central regulation of appetite, stress, reward, and cognition. Abbreviations: GLP-1 receptor
agonist (GLP-1RA), Glucagon-like peptide-1 (GLP-1), ventral tegmental area (VTA), nucleus accumbens (NAc), prefrontal cortex (PFC), cyclic adenosine mono-
phosphate/ protein kinase A (cAMP/PKA), cAMP response element-binding protein (CREB), phosphoinositide 3-kinase Akt- signal transducer and activator of
transcription-3 (PI3K/Akt-STAT3), GABAergic neuronal cell (C35 GABA 4), Glutaminergic neuronal cell (C35 glut 10), gastric inhibitory polypeptide (GIP).

dendrites in both pre- and postsynaptic regions across several circum-
ventricular organs and hypothalamic nuclei, including the area post-
rema, subfornical organ, median eminence, and organum vasculosum
lamina terminalis [12]. GLP-1R is abundantly expressed in the nucleus
of the solitary tract, area postrema, median preoptic nucleus, and dorsal
motor nucleus of the vagus nerve, which are involved in autonomic
control and satiety signaling [12,13]. Furthermore, GLP-1R is detected
in mesolimbic regions such as the ventral tegmental area and nucleus
accumbens, suggesting a regulatory role in reward processing and
motivational behavior [14]. Notably, GLP-1R is richly expressed in the
central and lateral amygdala, in the bed nucleus stria terminalis where
infusion of GLP-1RAs can reduce stress-related and reward-based
feeding [12,15]. In the limbic and reward circuitry GLP-1R is
co-expressed in mostly all GABAergic neurons [12]. Activation of
GLP-1R expressing neurons in the nucleus of the solitary tract reduces
metabolic rate, suppresses food intake in both fed and fasted states in
mice and inhibits glucose production without altering glucose uptake,
underscoring a central role in both energy and glucose homeostasis [10,
13,16]. GLP-1RA is concentrated in specific neuronal populations:
GABAergic neuronal cell (C35GABA 4) and Glutaminergic neuronal cell
(C35 glut 10) and GIP antagonism requires intact GLP-1RA signaling,
suggesting that its metabolic benefits are mediated through cross-talk or
downstream engagement of the GLP-1R (Fig. 1) [17]. GLP-1R signaling
in the nucleus of the solitary tract and in the mesolimbic reward system
reduces craving for palatable food and attenuates reward-seeking be-
haviors including those related to alcohol [18], cocaine [19], heroin
[20] and other addictive substances. Human postmortem brain studies
have confirmed GLP-1 and GLP-1R expression across various cortical
regions, particularly in the frontal, prefrontal, and parietal cortex, as
well as the hippocampus, diencephalon, and brainstem [21]. The

cortical distribution of GLP-1R aligns with its functional roles: the pre-
frontal cortex in executive function and social cognition; the parietal
cortex in sensory integration; and the hippocampus in memory forma-
tion and retrieval [21]. Age-related decline in GLP-1 expression has been
observed, with significantly reduced levels in cortical areas beyond the
fifth decade of life, remaining detectable, only in the prefrontal cortex
and subcortical regions after age 60. These findings are of potential
relevance to neurodegenerative disorders such as Alzheimer’s disease,
where GLP-1RAs treatment has been associated with reduced dementia
risk by up to 58 % in individuals with T2D, possibly via mechanisms
involving neuroinflammation attenuation and enhanced neurogenesis
[22]. In rodent studies, agents such as exendin-4, liraglutide, lixisena-
tide, and semaglutide have demonstrated increased proliferation of
neural progenitors in regions such as the hippocampus, olfactory bulb,
and cerebral cortex [7]. Semaglutide was shown to induce neurogenesis
in model of middle cerebral artery occlusion [8]. The neuroregenerative
effects of GLP-1RAs may have translational implications for neurode-
generative diseases such as Alzheimer’s disease and Parkinson’s disease,
as well as psychiatric conditions like mood disorders, which involve
dysregulated neurogenesis and apoptosis [22]. A small randomized,
clinical trial demonstrated that liraglutide 1.8 mg/week improved short
term memory in patients with T2D [23]. Moreover, a recent
meta-analysis indicates that GLP-1RAs, along with other antidiabetic
agents such as sodium glucose cotransporter-2 inhibitor, thiazolidine-
dione and metformin reduce the risk of dementia in patients with T2D
[24]. The ongoing EVOKE and EVOKE+ Phase 3 clinical trials are
evaluating the efficacy and safety of oral semaglutide in early-stage of
Alzheimer’s disease, including subgroups with amyloid pathology and
small vessel disease, results from these trials are expected to elucidate
the role of GLP-1R agonists in Alzheimer’s disease progression,
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Fig. 2. Crosstalk between GLP-1 signaling and satiety-related neuropeptides. Activation of GLP-1RA by circulating GLP-1 or pharmacological GLP-1RA couples to Gs,
stimulating cAMP, and increasing intracellular cAMP. The rise in cAMP activates PKA, which phosphorylates downstream effectors, including the transcription factor
CREB. Activated CREB modulates gene expression programs that support synaptic plasticity, neuronal survival, and anorexigenic signaling. Functionally, GLP-1R
activation enhances the excitability of POMC neurons and dampens AgRP/NPY neuronal output, thereby suppressing feeding and promoting satiety. GLP-1 in-
teracts closely with multiple central satiety and neuroendocrine systems including leptin, CCK, 5-HT. Abbreviations: glucagon-like peptide-1 (GLP-1), glucagon-like
peptide-1 receptor agonist (GLP-1RA), stimulatory G protein (Gs), cyclic adenosine monophosphate (cAMP), protein kinase A (PKA), cAMP response element-binding
protein (CREB), glucagon-like peptide-1 receptor (GLP-1R), proopiomelanocortin (POMC), agouti-related peptide/ neuropeptide Y (AgRP/NPY), cholecystokinin

(CCK), 5-hydroxytryptamine (5-HT).

independent of diabetic status [25]. Emerging biomarker evidence
supports mechanistic involvement of GLP-1RA therapy in neuropsychi-
atric modulation. In rodent models, GLP-1R activation increases hip-
pocampal Brain-Derived Neurotrophic Factor, synaptophysin
expression, and neurogenesis, which is thought to contribute to
antidepressant-like and neuroprotective effects [26]. Clinically, lir-
aglutide and semaglutide have been associated with reductions in
circulating IL-6 and TNF-o, markers linked to depressive symptom-
atology [27,28]. Imaging studies further suggest modulation of dopa-
minergic signaling, with altered dopamine transporter availability
following exenatide exposure [29]. All together, these findings
strengthen the biological possibility of GLP-1RA-mediated psychotropic
and neuroprotective effects

3. Psychotropic effects of GLP-1RAs: preclinical studies

GLP-1RAs modulate dopaminergic, serotonergic, and noradrenergic
signaling, reduce neuroinflammation and oxidative stress, and enhance
neuroplasticity, mechanisms relevant to psychiatric and substance use
disorders [30]. Preclinical studies show agents like exendin-4 and lir-
aglutide exert antidepressant- and anxiolytic-like effects in diabetes,
obesity, and antipsychotic-induced dysfunction models [31,32].
Improved insulin sensitivity and reduced mitochondrial ROS may
enhance serotonin signaling, contributing to antidepressant effects, in
db/db mice treated with exendin-4 [30]. Chronic exendin-4 also reduces

anxiety- and depression-like behaviors in T2D models [22], though it
may increase anxiety via amygdala-driven serotonergic changes [23]. In
antipsychotic-treated rats, liraglutide reversed depressive behaviors
[24] and improved depressive and cognitive symptoms in high-fat diet
models by enhancing hippocampal BDNF and reducing autophagy and
inflammatory markers (TNF-a, IL-6) [25]. Benefits in schizophrenia and
bipolar disorder may involve synaptic plasticity and oxidative stress
reduction [26]. In addiction models, GLP-1R agonists attenuate meso-
limbic dopamine release, drug-seeking, and relapse for cocaine, am-
phetamines, opioids, nicotine, and alcohol [14,15]. Exendin-4 and
liraglutide reduce psychostimulant-induced hyperlocomotion, reward
learning, and dopamine release while decreasing toll-like receptor 4,
TNF-a, and IL-1 after cocaine; indeed, GLP-1R knockout mice lack these
effects [27]. These actions occur after systemic or site-specific admin-
istration into the ventral tegmental area, nucleus accumbens and lateral
septum [28]. In opioid models, exendin-4 reduces heroin and oxycodone
intake, delays onset and decreases reinstatement, with increased OX1R
mRNA in the nucleus accumbens and reduced amygdala c-Fos [30],
though effects on morphine are limited [31]. In alcohol models,
exendin-4 reduces intake and relapse [32]; Liraglutide blocks
alcohol-induced dopamine release; dulaglutide lowers consumption and
modulates monoaminergic signaling [33]. Semaglutide reduces
binge-like and dependence-induced drinking, possibly via GABA mod-
ulation [34]. Early human trials are encouraging, for nicotine, GLP-1R
agonists reduce nicotine-induced locomotion and dopamine release
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[32], enhance nicotine aversion via medial habenula-interpeduncular
nucleus activation [35], and blunt nicotine-evoked dopamine in the
nucleus accumbens. Liraglutide reduced nicotine-seeking behavior and
withdrawal-induced hyperphagia, a clinically relevant symptom that
contributes to relapse during smoking cessation, without affecting
baseline food intake or motor function, suggesting behavioral specificity
[33]. Dysregulated GLP-1/GLP-1R signaling has been linked to
binge-eating behaviors in animal models. As rodent models cannot fully
capture the psychological complexity of human eating disorders, the
term “binge-like” is preferred [34]. The most used model to induce
overconsumption is the “intermittent access” to palatable food
denominated “intermittent access model” [35], which involves inter-
mittent access to highly palatable foods including fats (e.g., vegetable
shortening), sucrose solutions and high-fat/high-sugar combinations.
GLP-1R in the brain plays a central role in regulating food intake and
body weight, with GLP-1 neurons in the nucleus of the solitary tract
responding to gastric distension and influenced by satiety signals such as
oxytocin, cholecystokinin, leptin, and serotonin [15,36,37]. Leptin may
act on the nucleus of the solitary tract GLP-1 neurons to regulate energy
balance [38]. Similarly, serotonin signaling is likely to influence the
nucleus of the solitary tract GLP-1 neuronal activity with resulting ac-
tions on metabolism [15]. Systemic GLP-1R agonists administration
reduces intake of sucrose solution in intermittent access model and in
the ARC, GLP-1 activates anorexigenic POMC neurons and inhibits
orexigenic NPY/AGRP neurons [39] (Fig. 2). The nucleus of the solitary
tract -derived GLP-1 neurons project to mesolimbic regions, and
binge-like eating may involve reduced GLP-1 signaling to these reward
circuits [37].

4. Crosstalk between GLP-1 signaling and satiety-related
neuropeptides

Activation of GLP-1Rs by circulating GLP-1 or pharmacological GLP-
1RAs couples to Gs proteins, stimulating adenylyl cyclase and increasing
intracellular cAMP. The rise in cAMP activates protein kinase A (PKA),
which phosphorylates downstream effectors, including the transcription
factor cAMP response element-binding protein (CREB). Activated CREB
modulates gene expression programs that support synaptic plasticity,
neuronal survival, and anorexigenic signaling. Functionally, GLP-1R
activation enhances the excitability of POMC neurons and dampens
AgRP/NPY neuronal output, thereby suppressing feeding and promoting
satiety. GLP-1 interacts closely with multiple central satiety and
neuroendocrine systems, including leptin, cholecistokinin (CCK) and
serotonergic (5-HT, serotonin) pathways. Hypothalamic GLP-1 neurons
project to oxytocin- and cholecystokinin-responsive nuclei, synergisti-
cally enhancing satiation and stress-attenuating responses [40]. Leptin
and GLP-1 converge on PI3K-Akt and STAT3 cascades in the arcuate
nucleus, contributing to energy balance and mood regulation and lep-
tin’s anorexic effects depend critically on STAT3 activation in the hy-
pothalamus [41]. GLP1-RA and leptin converge on transcriptional
regulators, notably STAT3 and CREB, which integrate hormonal cues
into gene expression programs that reinforce long-term energy balance
[42]. In serotonergic circuits, GLP-1 receptor activation interacts with
5-HT signaling to regulate feeding, GLP-1 and serotonin co-regulate food
intake [43], moreover GLP-1 receptor agonists show antidepressant ef-
fects in animal and human studies [44] These multimodal interactions
modulate food intake, reward salience, and affective state, providing a
mechanistic link between GLP-1RA metabolic benefits and their
emerging psychotropic and neuroprotective effects (Fig. 2).

5. Psychotropic effects of GLP-1RAs: clinical studies

GLP-1RAs may influence psychiatric conditions through several
mechanisms, including enhanced neurogenesis and synaptic plasticity in
mood-related regions such as the hippocampus [45] along with
anti-inflammatory and antioxidant effects that may reduce
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Table 1
Randomized clinical trials of GLP-1RA in BED and mood disorders.
Reference  GLP-1RA Diagnosis Sample Results
size/
duration
[50] Exenatide Schizophrenia, 45 pts No cognitive
2 mg/week obesity 12 wks enhancing
for 12 wks observed
[56] Liraglutide vs T2D 732 pts GLP-1Ra improve
glimepiride 52 wks psychological and
emotional well-
being, reduces
anxiety
[54] Oral T2D 458 pts GLP-1Ra
semaglutide 52 wks improves quality
Vs of life
Dulaglutide
[62] Liraglutide Obesity 150 pts GLP-1Ra decrease
3.0 mg/day BED 52 wks BED and reduce
for 12 wks dietary
disinhibition
[63] Liraglutide BMI> 27 kg/ 27 pt No differences
3.0 mg/day m? BED 17 wks
for 12 wks

Abbreviations: GLP-1R agonist (GLP-1RA); binge-eating disorder (BED); type 2
diabetes (T2D), patients (pts), weeks (wks)

neurodegenerative changes [22,46]. These actions are likely linked to
the presence of GLP-1RAs in brain areas implicated in mood regulation
--hypothalamus, prefrontal cortex, hindbrain and amygdala—, where
they modulate serotonin, dopamine and glutamate [24,47]. Observa-
tional studies report reduced levels of depression and anxiety with
GLP-1RAs use [48] and clinical trials suggest benefits in depression,
schizophrenia, and bipolar disorder via improved neural plasticity and
oxidative stress reduction [24,49]. However, a small randomized clin-
ical trial in obese patients affected with schizophrenia found no cogni-
tive benefit with exenatide [50] highlighting the need for larger trials
(Table 1). Obesity and T2D, both linked to a higher risk of depression
and anxiety [51,52], impair adherence and glycemic control raising
potential complications; T2D carries a 24 % increased depression risk
[53]. Several trials report depressive symptom improvement, suggesting
GLP-1RAs as a potential treatment. Semaglutide improved quality of life
in the Pioneer 10 trial [54] and a meta-analysis analysis (>2000 pa-
tients) showed a significant reduction of the depression scores as
compared to placebo or other antidiabetic drugs [44] (Table 1).
GLP-1RAs also mitigate antipsychotic-induced weight gain, reducing
cardiometabolic risk clozapine/olanzapine users [55]. A Taiwanese
cohort study (10,690 GLP-1RA users and 42,766 no user) found Dula-
glutide lowered depression and anxiety incidence in patients with T2D
[48], though a randomized clinical trial with Liraglutide vs. Glimepiride
found no mood benefit [56] (Table 1). Larger trials are needed to assess
GLP-1RAs antidepressant potential, considering dosage and agent dif-
ferences. A systematic review of neuroimaging, using functional mag-
netic resonance imaging, electroencephalography,
magnetoencephalography, found GLP-1RAs may modulate functional
connectivity relevant to mood disorders, but data are limited by small
samples and short follow-up [57]. T2D and obesity are also linked to
BED [58]. Liraglutide reduced binge eating in non-diabetic obese in-
dividuals [59], and dulaglutide reduced episodes in patients with T2D
and BED [60]. A qualitative study (n = 9) reported BED remission and
improved eating control after 12-16 weeks of GLP-1RAs [61]. In a
150-patient real control trial, Liraglutide improved eating at 24 weeks vs
behavioral therapy alone, but not at 52 weeks [7,62] (Table 1). Another
small real control trial (n = 27) found no effect [63] (Table 1), sem-
aglutide improved overeating control and reduced cravings, lowering
Binge Eating Scale scores more than lisdexamfetamine/topiramate [64].
Dulaglutide outperformed gliclazide for reducing binge eating, weight,
and HbAlc in patients with T2D and BED [60]. GLP-1RAs are under
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Table 2
Randomized clinical trials of GLP-1RA in substance use disorders.
Reference  GLP- Substance  Sample size Results
1RA Duration
[65] Sema Alcohol 48 pts | Alcohol intake (-40 %)
sc 9 wks
[70] Sema Alcohol 108 pts Primary endpoint: heavy
sc 26 wks drinking days
Secondary endpoints:
alcohol consumption,
smoking status
[69] Dula Smoking 151 pts Reduction in alcohol
sc Alcohol 12 wks intake —29 %
[71] Dula Smoking 225 pts No improvement in long-
sc 12 wks terms smoking abstinence
[68] Exe Alcohol 127 pts No reduction of heavy
26 wks drink in non-obese pts
Reduction of heavy
drinking in obese pts*
[74] Exe *Cocaine 13 pts No change tin he number
Acute of infusions
pretreatment

Abbreviations: GLP-1R agonist (GLP1-RA); subcutaneous (SC), semaglutide
(sema), dulaglutide (dula), exenatide (exe), patients (pts), weeks (wks)
*Reduction in heavy drinking limited to obese AUD subgroup; no effect in non-
obese participants

Table 3
Randomized clinical ongoing trials of GLP-1RA in alcohol use disorder.
Reference  GLP — Substance  Sample size Results
1RA Duration
[66] Sema Alcohol 108 pts Primary endpoint: heavy
os 26 wks drinking days
Secondary endpoints:
alcohol consumption,
smoking status
[67] Sema Alcohol 50 pts To assess safety and
0s 8 wks tolerability, craving

reduction

Abbreviations: GLP-1R agonists (GLP-1RA), semaglutide (sema), patients (pts),
weeks (wks)

study for substance use disorders. A real controlled trial showed 40 %
lower alcohol use disorder incidence/recurrence in semaglutide users
[65] (Table 2), two more real controlled trials on subcutaneous sem-
aglutide in obese patients and one on oral semaglutide are ongoing [66,
67] (Table 3). Exenatide reduced heavy drinking days in obese alcohol
use disorder subgroups [68] and dulaglutide lowered alcohol intake
during smoking cessation [69] (Table 2). For tobacco use disorder,
semaglutide use was linked to lower risk as compared to other antidia-
betic drugs in a real world study [70], though a randomized clinical trial
found dulaglutide being no better than varenicline [71] (Table 2).
Semaglutide lowered cannabis use disorder [72] and reduced opioi-
d/alcohol intoxication rates [73]. Exenatide showed no effect on cocaine
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cravings in one trial [74] (Table 2), but a small pilot in cocaine use
disorder reported high compliance [75]. Observational data suggest
reduced alcohol, -caffeine, nicotine, and possibly opioid use
post-GLP-1RAs [76]. Overall, available clinical evidence is limited by
small and methodologically heterogeneous studies, with most trials
being pilot or exploratory and only a few larger RCTs with standardized
endpoints. Follow-up durations were generally short (12-26 weeks),
which may underestimate delayed or rare psychiatric adverse events.
Real-world pharmacovigilance data are subject to reporting bias, con-
founding by indication, and under-reporting, particularly for psychiatric
outcomes. These factors limit the certainty of effect estimates and un-
derscore the need for adequately powered long-term randomized
studies. In summary, GLP-1RAs show promise in psychiatric and
addiction settings, but effects vary by phenotype and agent. While
observational data are encouraging, larger, well-controlled randomized
clinical trials are needed to define efficacy across conditions.

6. Potential adverse effects

There is no clear evidence from clinical trials regarding a link be-
tween the use of GLP-1R agonists and increased depression, anxiety,
suicidal ideation or mood changes. The Satiety and Clinical Adiposity-
Liraglutide Evidence Trials in individuals with and without diabetes
(SCALE Trials) found out that suicidal ideation and depression were rare
and present in a similar rate between Liraglutide- and placebo-treated
groups [77]. In the Semaglutide Treatment Effect in People with
Obesity trials (STEP trials), which enrolled obese people treated with sc
semaglutide 2.4 mg, the rate of psychiatric adverse events was less than
1 %, with no significant difference from placebo [78] (Table 4). How-
ever, clinical trials have limitations, such as short duration and strict
inclusion criteria, so psychiatric risks may be better assessed through
real-world data. Data from clinical practice and pharmacovigilance
databases have suggested that GLP-1RAs may influence mood and
behavior [76], with an increased reports of suicidal thoughts and sui-
cidal ideation [79], but findings remain inconclusive, and the magnitude
of risk is not well defined [76]. Due to rising GLP-1RAs use, it is
important to clarify the risk of suicidal ideation as a potential adverse
event. In 2023 the European Medicines Agency (EMA) reviewed over
150 case reports of suicidal thoughts associated with GLP-1RAs, and in
April 2024 an official communication was reported to confirm the lack
of causal connection, between the use of GLP-1RAs and suicidal
thoughts [80]. A retrospective pharmacovigilance study of the European
Pharmacovigilance database from 2018 to 2023, identified 230 reports
of suicidal behaviors, 38 % of which were associated with liraglutide,
36 % with semaglutide and 16 % with dulaglutide use. The most re-
ported events were suicidal ideation accounting for 65.3 %, while sui-
cide attempt for 19.5%, according to a systematic review and
meta-analysis, which found no increased suicidality risk with GLP-1R
agonists use [79]. Four studies were based on pharmacovigilance data
from large adverse event reporting systems, such as FDA Adverse Event
Reporting System (FAERS) and WHO’s VigiBase, suggested lower risk of
suicidality with GLP-1R agonist compared to the antidiabetic treatments

Table 4
Randomized clinical trials of GLP-1RA in depression or mood outcomes.

Study GLP- Duration  Endpoints Population/Design Key findings

1RA
SCALE Program Lira sc 160 wks PHQ-9, C-SSRS, adverse Adults with obesity (with and without prediabetes), depression/anxiety No increase in
events safety assessed post hoc depression
or suicidal ideation
STEP trials-1/2/ Sema sc 104 wks PHQ-9, C-SSRS Adults with obesity and /or diabetes, Psychiatric safety post hoc No increase in

3/5

depression
or suicidal ideation

Abbreviations: GLP-1R agonists (GLP-1RA), subcutaneous (SC); Satiety and Clinical Adiposity-Liraglutide Evidence Trials in individuals with and without diabetes
(SCALE program); Semaglutide Treatment Effect in People with Obesity trials (STEP Trials); Patients Health Questionnaire Item-9 (PHQ-9); Columbia Suicide Severity

Rating Scale (C-SSRS), liraglutide (lira), semaglutide (sema), weeks (wks)
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Table 5
Studies on suicidal attitude.

Reference  Study design Study Outcome Effect

population

GLP-1RA-
correlated
suicide/self-
injury cases
from FAERS
(2005-2023)
Adverse drug
reports on
GLP-1RA from
FDA system
(2005-2023)
[82] Pharmacovigilance Suicidality
study cases linked to
GLP-1RA in
global
database
(2005-2023)
Suicidal
behaviours
with GLP-1RA
from FAERS
(2018-2022)
T2D pts from
TriNetX
network
GLP1-RA
compared to
DPPIVi
European
database
(2015-2021)
GLP-1RA
compared to
SGLT2i
Suicidal At least one No
European events report suicidal significant
Pharmacovigilance with GLP-1IRA  event increase
study from
European
database
(2018-2023)
Report of All suicidal No
suicidal events significant
increase

Suicide/ No
self-injury significant
increase

[84] Pharmacovigilance
analysis

Suicidal No
ideations significant
increase

[81] Pharmacovigilance
analysis

Suicidality Lower risk

Suicidal No
behaviours significant
increase

[83] Retrospective
disproportionality
analysis

Suicidal Lower risk

attempt

[90] Retrospective
cohort study

Suicidal No
ideation or significant
self-injury increase

[85] Population based
cohort study

[86] Retrospective

[87] Case-control study

events for
liraglutide
and
semaglutide
from WHO
database
(2000-2023)
Overweight or
obesity pts
treated with
semaglutide

Suicide Lower risk
attempt,
intentional

self-injury

[89] Retrospective
observational study

Abbreviations: Food and Drug Administration (FDA), FDA Adverse Event
Reporting System (FAERS), GLP1R agonist (GLP1-RA), World Health Organi-
zation (WHO), Dipeptidyl Peptidase IV inhibitor (DPPIVi), sodium glucose
cotransporter 2 inhibitor (SGLT2i)

[81-84]. These studies reported significantly lower risk of suicide at-
tempts in GLP-1RA treated patients compared to DPPIVi- or
SGLT2i-treated patients [85]. A study based on European pharmacovi-
gilance and a post hoc analysis found no significant increase in suici-
dality with GLP-1RA treatment [86,87] or neuropsychiatric safety
concerns [88]. Observational studies reported lower risk of suicidal
ideation and self-injury in obese patients treated with semaglutide
compared with non GLP-1RAs-treated patients [89] (Table 5). Across
large, randomized trials (STEP and SCALE), psychiatric adverse events
occurred in < 1 % of participants, with no signal for increased depres-
sion or suicidality [77,78]. The April 2024 EMA review found no causal
connection between GLP-1RA wuse and suicidal ideation [80].
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Pharmacovigilance data include spontaneous reports of mood changes
and suicidality but are limited by under-reporting and confounding by
indication. Conversely, large observational studies report no increase-
—and in some cases a lower risk—of suicidal behavior among GLP-1RA
users compared with other antidiabetic treatments. However, the het-
erogeneity across studies, the limitations inherent to pharmacovigilance
data, which are prone to underreporting rare adverse events such as
suicidal ideation, may have generated an underestimation of the real
risk of neuropsychiatric events in vulnerable populations [76]. Caution
is advised in individuals with psychiatric conditions or on psychiatric
medications, such as antidepressants or benzodiazepines, considering
that psychiatric disorders have per se a higher risk of suicidal behaviors
compared to general population. Clinically, vigilance remains war-
ranted, especially in patients with pre-existing psychiatric conditions or
on psychotropic medications. While most studies show no increased
suicidality with GLP-1RAs and some even suggest reduced risk—estab-
lishing causality requires further large-scale research.

7. Conclusion

The numerous preclinical and clinical study and the real-world
studies endorsing the potential of GLP-1RAs in psychiatric disorders
suggest a potential pathway for their therapeutic use in mental health
disorders. GLP-1R As s induce a significant reduction in depression
symptoms, in BED, tobacco use disorder, alcohol use disorder, cocaine
use disorder and opioids use. Pharmacovigilance studies indicated no
increase in suicidality, while some observational studies suggested a
lower risk. The heterogeneity on pharmacovigilance data suggests
caution and the advice for the clinicians is to monitor patients, partic-
ularly those with psychiatric conditions. Future trials should prioritize
(a) alcohol use disorder with heavy-drinking days as the primary
endpoint, (b) binge-eating disorder with standardized binge frequency
and craving scales, and (c) depressive symptom change measured with
validated instruments such as Patients Health Questionnaire Item-9
(PHQ-9). Minimum follow-up should be 24-52 weeks to capture sus-
tained psychiatric and metabolic outcomes. Core safety monitoring
should include PHQ-9 and the Columbia Suicide Severity Rating Scale
(C-SSRS). Subgroup analyses by obesity and metabolic status are
essential, as suggested by the exenatide findings in obese versus non-
obese AUD participants. Larger clinical trials need to be performed to
assess long-term neuropsychiatric safety of GLP-1RAs in patients with
psychiatric disorders.
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