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L’assunzione di cibo  è costituita da : 

 l’inizio

 la fine

 la quantità e la qualità del cibo assunto.



A questi eventi temporali e strutturali vanno aggiunte  funzioni significative:

La palatabilità

Il sistema della gratificazione attraverso il cibo  (Food Reward).



 Entrambe sono determinate primariamente da strutture anatomiche a livello del SNC e stimolate attraverso l’increzione di neurormoni e neurotrasmettitori che trasportano il segnale dalle strutture della periferia al SNC .

















Strutture del SNC

A livello dell’encefalo, le strutture anatomiche coinvolte sono:

L’ipotalamo

Il sistema limbico


Il cervello riceve segnali dalla periferia che gli forniscono informazioni sulla disponibilità dei substrati e dei nutrienti, sullo stato dei depositi di energia e sulle necessità della  loro utilizzazione in rapporto alle diverse  condizioni energetiche dell’organismo.



















La risposta è legata ad un sistema di   modulazione determinato da:

ormoni  gastrointestinali che regolano il sistema fame-sazietà (GUT AXYS System) 

dalla famiglia dei PPF: PPY

Dai neurormoni prodotti dalle cellule intestinali: GLP-1, glucagone, oxyntomodulina

 Da un neurormone  sintetizzato negli adipociti  del tessuto adiposo bianco: leptina



La complessa interazione di queste sostanze invia segnali alle strutture del SNC centrale grazie al trasporto delle molecole attive che si legano ai siti recettoriali grazie alla loro affinità di legame.



Strutture del SNC

















Nell’ipotalamo il controllo dell'alimentazione avviene ad opera dei nuclei ventromediale e ipotalamico laterale,  detti “centri della fame, della sazietà e della sete”

L’ipotalamo svolge una funzione fondamentale nei processi relativi al sistema fame-sazietà con due meccanismi:

Direttamente attraverso la presenza di neuroni specifici 

 Indirettamente attraverso l’elaborazione dei segnali provenienti dai sistemi periferici, in particolare dal nervo vago e dal tronco encefalico. 

Il principale nucleo ipotalamico per il circuito fame sazietà è il nucleo arcuato.



All’interno del nucleo arcuato (ARC) esistono due differenti tipi di 

popolazioni neuronali:

neuroni che stimolano l’assunzione di cibo (oressigeni): Neuropeptide Y  (NPY) 

e il Peptide correlato alla proteina Agouti  (AgRP).

neuroni che inibiscono l’assunzione di cibo (anoressigeni): Neuropeptidi 

pro-opiomelanocortinici (POMC) e Cocaine amphetamine 

related transcript (CART).







Strutture del SNC: IPOTALAMO
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Neuropeptide Y (NPY)

Il Neuropeptide Y (NPY)  è  sintetizzato prevalentemente nel nucleo arcuato (ARC). 

E’ il più importante attivatore di consumo di cibo. 

I neuroni che producono NPY sono sensibili sia al digiuno che alla restrizione calorica, rispondono alle modifiche dello stato energetico e ai segnali provenienti dalla periferia. I Livelli di NPY aumentano in relazione all’ aumento dei livelli di grelina, ormone della crescita e glucocorticoidi e diminuiscono in relazione a livelli aumentati di leptina e insulina. 

Stimola la produzione di altri segnali oressigeni, quali le ß-endorfine. E’ co-espresso con AgRP (Agouti Related Protein) e con acido gamma- amino butirrico (GABA). 

NPY stimola l’assunzione di cibo, agendo principalmente sui recettori NPY1R e NPY5R, che sono concentrati soprattutto nelle aree ipotalamiche che includono  il nucleo paraventricolare (PVN), il nucleo ventromediale  (VMN) e il nucleo laterale (LH).

















NPY1 stimola l’assunzione di cibo svolgendo un’azione antagonista insieme ad AGPR sui recettori anoressigeni. 



NPY5 influenza le porzioni di cibo assunte e la durata del pasto. 



Alcuni studi hanno dimostrato che i soggetti con alimentazione ricca di grassi, hanno bassi livelli di mRNA NPY dimostrando come la produzione ipotalamica di NPY contribuisce all’obesità.



L’azione di NPY si espleta anche interferendo con gli ormoni del circuito melanocortinico e, in particolare, con α-MSH ad azione anoressigena e riducendo I livelli delle cosiddette proteine ligandi (CREB) per l’espressione del ormone tireostimolante (TRH) appartenente all’asse ipotalamo-ipofisi-tiroide che è il circuito che controlla l’intero metabolismo basale. La riduzione dei livelli di α-MSH induce una riduzione dell’efficacia dei recettori attivi di POMC.









Neuropeptide Y (NPY)

















Agouti Related Protein (AGPR)

AGPR è un neuropeptide prodotto dai neuroni presenti nel nucleo arcuato del sistema NPY/AGP. La frazione attiva è: AGRP83–132.  Agisce come potente oressigeno e induttore del decremento del consumo energetico. 

E’ connesso ai neurormoni del sistema periferico, in particolare la leptina: in condizioni di deficit di leptina la sua produzione è aumentata. Inoltre, la sua produzione è regolata anche dai livelli di glucorticoidi in circolo. 
Agisce come antagonista dei recettori melanocortinici:  MC3-R e di MC4-R. Il meccanismo di azione non è ancora ben noto. Si ipotizza che AGPR spiazzi il legame dei melanocortinici  agendo con una funzione agonista. 

Gli studi hanno dimostrato che AGPR determina una serie di modifiche che hanno effetti a lungo termine sull’espressione genica e sulla sintesi di proteine specifiche nei siti ipotalamici ed extraipotalamici coinvolti nel sistema di assunzione di cibo indipendentemente dalla sua azione su MC3-R e MC4-R perché questi ultimi hanno un emivita breve. Questo spiegherebbe lo stimolo continuato all’assunzione di cibo.



Una delle possibili spiegazioni è l’interazione tra AGPR e NPY. AGPR è secreto nella parte mediale di ARC dove  è coespresso con NPY. Il cosiddetto sistema NPY-AGPR è considerato un mediatore chiave nella risposta alla deplezione dei nutrienti e al conseguente equilibrio del bilancio energetico.



















Meccanismo d’azione NPY/ AgRP

L’attivazione dei neuroni che esprimono NPY e AgRP, ha un duplice effetto oressigenico: 

attivare segnali  oressigenici (attraverso i recettori NPY) 

inibire i segnali  anoressigeni ( Agonismo AGPR/ MCR3, MCR4)



I neuroni NPY/AgRP ricevono segnali dalla periferia da parte di molecole a funzione oressizzante (grelina) e anoressizzante (leptina, peptide YY, insulina). 

Sembra che l’azione di NPY sia quella di sostenere l’effetto a lungo termine sull’assunzione di cibo da parte di AGPR e di inbire la comparsa dell’insulino resistenza provocata da AGPR a causa della sua azione 
sui glucocorticoidi. 

Il sistema sembra essere particolarmente sensibile a segnali di alterato bilancio energetico provenienti da ormoni del sistema GI (grelina e PYY3-36), mostrando di governare il sistema di controllo neuroendocrino della 
durata del pasto.

















Neuroni inibenti assunzione di cibo. Funzione anoressigena a livello centrale

I neuroni con funzione anoressigena presenti a livello centrale sono:

Neuroni Pro-opiomelacortinici  (POMC)

Neuroni  Cocaine Amphetamine Related Transcript (CART) 



POMC propeptide è processato in α-melanocyte-stimulating hormone (α-MSH) che è un attivatore  di  MC3-R e MC4-R, recettori attivi del circuito nel sistema fame sazietà. Sono particolarmente sensibili all’azione della leptina.



Studi recenti hanno mostrato  risultati controversi. Si è visto che la soppressione di recettori per leptina da  parte di POMC, nell’adolescenza può essere causa di  obesità, ma che  lo stesso non accade durante l’età adulta. Studi  condotti sui topi hanno  evidenziato che il ripristino dei recettori POMC sensibili alla leptina (POMCLepr+) ripristina la situazione iniziale  confermando il ruolo di tali  ormoni nella omeostasi del sistema  energetico. 























CART  è co-localizzato con POMC a livello del ARC . Le molecole attive sono: 42-89 and 49-89. Sembra avere un effetto sia oressigeno che anoressigeno a seconda del sito in cui agisce. 

Molti studi hanno dimostrato, attraverso esperimenti di immunoreattività, che CART è localizzato nelle aree cerebrali deputate al controllo dell’assunzione di cibo: LH (ipotalamo laterale), NTS (nuclei del Tratto solitario).
Qui CART è co-espresso con il recettore attivo CB1 degli endocannabinoidi e questo spiegherebbe anche la sua azione sull’addiction. CART interagisce con NPY e  leptina. 

E’ implicato in una serie di processi fisiologici quali : nutrizione, rimodellamento osseo, regolazione endocrina, stress ed ansia e nel sistema di reward e rinforzo delle sostanze psicotrope.

Studi hanno dimostrato che nei topi e nei ratti, la somministrazione centrale intracerebroventricolare (icv) di CART riduce l'assunzione di cibo, mentre la somministrazione di CART direttamente nel ARC aumenta l'assunzione di cibo.

Il ruolo di CART nella regolazione di assunzione di cibo è ancora poco chiaro. Questi dati potrebbero suggerire l’esistenza di due diversi circuiti ipotalamici di CART, uno oressigenico e l’altro anoressigenico.





















Food Reward

Lo stimolo della sazietà è anche modificato dal sistema dei food reward. Si definisce food reward un sistema in cui ogni stimolo, oggetto, situazione ha la potenzialità di determinare il desiderio e l’assunzione di cibo.



Il reward system è un insieme di strutture cerebrali e di vie neuronali che sono responsabili della relazione del reward con gli effetti cognitivi, di apprendimento, desiderativi, in particolare per emozioni di piacere 
(haedonic liking) e per il bisogno di esso (craving).



Le strutture cerebrali che compongono il sistema di ricompensa sono all'interno del circuito corteccia-gangli basali-talamo; i gangli della base intervengono nell'attività di loop all'interno del sistema di  ricompensa. 

Nell’ambito del sistema limbico il nucleus accumbens (Nacc) svolge una funzione importante ed è di interesse nell’azione dei farmaci antiobesità.

















Le incretine: GLP-1

GLP-1 (Glucagon-like peptide 1), prodotto dalle cellule L dell’ileo /colon 

GIP (Gastric inhibitory peptide), prodotto dalle cellule K del duodeno

l GLP-1 deriva dalla scissione enzimatica del preproglucagone. E’ secreto dalle L cellule del tratto gastrointestinale  proporzionalmente alle calorie ingerite, in particolare quelle derivanti dal glucosio.

Gli studi hanno dimostrato che il GLP-1,dopo pasto, ha una risposta bifasica:

Come PYY, il primo picco avviene prima che i nutrienti entrino nell’intestino distale. La sua concentrazione aumenta dopo un pasto ad alto contenuto di carboidrati. 

Il secondo picco sembra  essere innescato dall’assorbimento nel lume intestinale degli acidi grassi liberi, attraverso l’attivazione dei recettori GPR40, GPR119  e GPR120 accoppiati alle G proteine. 

I recettori attivi del GLP-1 compongono la famiglia GPCR presenti a livello del SNC nell’ ipotalamo: ARC, nucleo ventrale paramediano, in alcune parti del nucleo del tratto solitario (NTS), nell’area postrema (AP), nel  tronco cerebrale. Il recettore attivo è il GLP1R. Tutte questi siti sono coinvolti nell’attività del GLP1 e sono interessati dall’azione agonista dei farmaci antiobesità.

















Le incretine: GIP

L’azione del GIP sul metabolismo glucidico è ben nota, la sua azione sul circuito fame-sazietà è ancora oggetto di studi anche in relazione alla differente risposta. 



La frazione attiva è GIPr presente nell’ipotalamo nel ARC, nel nucleo dorsomediale e paraventricolare.

Sembra che l’azione anoressizzante sia legata all’attivazione dei neuroni Gabergici . Anche nel romboencefalo GIPr è espresso nell’ AP al livello dei neuroni gabergici con minori proiezioni sul nucleo del tratto solitario.



Espressione del GIPrMRNA è stata scoperta anche in cellule non neuronali ma vascolari come gli aspericiti che sono interessati nell’azione delle nuove molecole a trimodulazione.



L’associazione con il GLP1R determina un potenziamento della riduzione di peso. 



 































































Funzionamento dei farmaci

La LIRAGLUTIDE e SEMAGLUTIDE hanno un’azione anoressizzante attraverso l’attivazione delle molecole attive GLP1R e GIPr  per ottenere il loro massimo effetto.

Entrambe stimolano il sistema POMC/CART e inibiscono l’azione di NPY/AGPR.

E’ stata dimostrata anche un’azione sul sistema del rombencefalo e un’azione sui neuroni gabergici del NTS

Liraglutide riduce l’attività del sistema del food reward . Tale meccanismo è stato dimostrato nel breve termine data la rapida dissoluzione del GLP1 ,mentre nel lungo termine questa azione non sembra avere lo stesso effetto.

























Semaglutide









Semaglutide agisce sul bilancio energetico riducendo l’assunzione di cibo. 



Semaglutide attiva con azione agonista GLP1R e GIPr. Entrambi non sono in grado di superare BB, ma sono presenti nei centri deputati al controllo del circuito fame-sazietà.



L’iniezione di liraglutide e semaglutide con marcatori fluorescenti ha dimostrato che GLP1R e GIPr sono presenti sia nell’ipotalamo che nel NTS. Il passaggio della BB è dovuto all’azione dei tanycites cellule ependimali altamente specializzate  presenti nel terzo ventricole e alla base del IV con protrusioni fino all’ipotalamo con funzione di trasporto di sostanze chimiche provenienti dalla periferia attraverso il liquido cerebrospinale. In particolare tale azione è svolta dagli α 1 e α 2 tanycites.



Il KO di GLP1R in queste cellule , nei ratti, altera l’azione anoressizzante di lira e semaglutide.



































Tirzepatide

Tirzepatide è un peptide formato da 39 aminocidi con emivita di 5gg. Ha una sequenza aminoacidica del GIP e del GLP1R con un effetto sulla sazietà maggiore dei singoli agonisti del GLP1. Si ritiene che questo effetto sia dovuto dall’attivazione di GLP1R e di GIPr e conseguente aumento dei segnali a POMC.

Tirzepatide fa parte della famiglia dei dual agonist e ha azione anche sulla termogenesi provocandone un aumento e quindi determinando un aumento del consumo energetico con 
conseguente miglioramento della riduzione di peso























Farmaci nel futuro

Ulteriore  sviluppo è rappresentato dai farmaci triagonisti che attivano: GLP1R/GIPr/GCG (glucagone).





Studi sono stati condotti sull’azione del Peptide 20 : GLP1R/GIPr/GCG triagonist  (MAR423)che avverrebbe grazie al legame con molecole della famiglia delle Proteine G.



L’azione della Peptide 20 sembra che aumenti l’affinità di legame di GLP1R/GIPr/GCG. Inoltre il mantenimento dei livelli di glucagone alla periferia provoca un aumento de consumo energetico, nonchè una riduzione dei depositi di grasso.



Attualmente sono ancora in corso studi sperimentali di laboratorio per meglio comprendere il complesso meccanismo di azione.

























It is known that peptide 20 potently reversed metabolic disorders in rodent models of obesity and diabetes, characteristic of increased energy expenditure and elevated circulating FGF21 levels as a result of GCGR agonism.





 These observations suggest a combined mechanism of action for peptide 20 that uses conserved residues for ligand recognition and specific residues to induce conformational changes unique to each receptor, leading to a highly potent and balanced multi targeting agonist for GIPR, GLP-1R and GCGR with a cAMP signaling profile similar to that of GIP, GLP-1 and GCG



Peptide 20  agisce  attraverso un meccanismo combinato sull’affinità di legame e sull’induzione di modifiche dei recettori specifici



















Farmaci anti obesità (AOM) e circuiti cerebrali



AOM sembrano avere effetti anche sui circuiti del sistema limbico e della OCF anche se gli studi attualmente sono condotti in laboratorio e non su umani.























In patients with opioid use disorder (OUD) or alcohol use disorder (AUD), the incidence of opioid overdose and alcohol intoxication was found to be lower among those with prescriptions for GIP/GLP-1 RA medications compared to those without such prescriptions.



This finding is consistent with recent animal studies showing that GLP-1 RA drugs can reduce the acute behavioral effects associated with the use of substances such as ethanol, cocaine, amphetamine, and nicotine.



Exendin-4 has been shown to reduce cue-induced heroin-seeking behavior and relapse in rodents, suggesting potential clinical use in treating opioid addiction.

Despite the promising evidence from animal models, there is currently very limited clinical data supporting these effects in humans





Dipendenze e Farmaci anti-obesità





















GLP-1 receptor activation in the hypothalamus and brainstem reduces appetite and enhances satiety.GLP-1RA agonists also influence the mesolimbic pathway, especially the nucleus accumbens (NAc) and ventral tegmental area (VTA).



These regions are key parts of the brain’s reward system, which is involved in addiction to food and substances like alcohol, opioids, nicotine, and cocaine.



Semaglutide and tirzepatide appear to uniquely modulate GABA release in the central amygdala and infralimbic cortex.



Through modulation of dopamine signaling, these drugs reduce cravings and support more rational decision-making in the presence of rewarding stimuli.

Dipendenze e Farmaci anti-obesità























Effects of GLP1-A on opioids addictions



In the first RCT to test these drugs against opioid addiction, patients assigned to liraglutide reported a 40 % reduction in opioid cravings over the 3-week study, even though they used the lowest dose of a weak GLP- 1RA and over half of the study patients dropped out before the brief study was completed.



 An observational study of 33,000 diabetic patients found that compared to other antidiabetic medications, semaglutide was associated with an ~50 % lower risk of opioid overdose during a 1-year follow-up period. Similarly, an observational study of 1.3 million patients with opioid use disorder or AUD reported that those who were started on a GLP-1RA had a 40 % lower rate of opioid overdose and 50 % lower rate of alcohol intoxication compared to those who were not started on a GLP-1RA.92



Dipendenze e Farmaci anti-obesità





















Riboldi and Carrà. Anti-obesity Drugs and Binge Eating Disorder Alpha Psychiatry 2024

Farmaci anti-obesità e BED

















 Psychological and behavioral therapies, as well as the vast majority of other drugs tested for the treatment of BED symptoms, showed an unsatisfactory effect on the desirable weight loss:

Nevertheless, while breaking a potentially vicious cycle of uncontrolled elevated dietary intake is hypothesized to be beneficial for both BED symptoms and overweight,  BED and obesity seem to involve distinct neurobiological features. 

Latest evidence shows that BED, but not obesity, is characterized by elevated sensitivity to food reward, coupled with increased impulsivity and compulsivity. Likewise, emotional reactivity, featuring the intensity and duration of emotions in response to stimuli, is involved in eating-related psychopathology. Furthermore, greater reported negative emotion is associated with subsequent BE in individuals with BED and not in overweight individuals without BED. 



Hence, anti-obesity drugs might represent more of a symptomatic than a key treatment for BED, solely targeting weight management and not specific mechanisms underlying eating symptoms.



Farmaci anti-obesità e BED





















liraglutide may be a promising approach for weight management in this population. There were no significant differences in mood or quality of life between the groups, possibly due to both reporting fewer than one binge episode per week at the end of treatment.



 Patients were divided into three groups: those prescribed semaglutide, those prescribed either lisdexamphetamine or topiramate, and those prescribed a combination of semaglutide with lisdexamphetamine or topiramate.

Results: Patients receiving semaglutide only exhibited greater reductions in BES scores compared to the other groups. Combined pharmacotherapy with both semaglutide and the other anti-obesity medications did not result in greater reductions in BES scores compared to the semaglutide-only group. Findings were similar in patients with moderate/severe BED, as well as the full sample.

Conclusion: The therapeutic effects of semaglutide in binge eating disorder warrant further investigation.
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Figure 2. Potential mechanisms for access of iraglutide and glucose-dependent insulinotropic polypeptide
(GIP) to the central nervous system (CNS). (A) Tanycytes line the median eminence and have access to both the
cerebrospinal fid (CSF)in the third ventricle (3V) and to the bloodstream through fenestrations in the endothelial cels that
make up the blood-brain barrier (888). Tanycytes express the glucagon-like polypeptide-1 receptor (GLP-1R) and
actively shuttle the GLP-1R agonist liraglutide into the hypothalamus. (B) Pericytes are vascular cells important for the
regulation of, for example, molecular transport at the BBE made up by endothelial celis. Although very speculative, the
GIP receptor (GIPR) may be expressed on these cells in the hypothalamus, and activation of the receptor at these cells
may affect transport of GIP over the BBB. Abbreviation: ME: median eminence. Image was created with BioRender.com.
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Abstract

Rationale Glucagon-like peptide-1 (GLP-1) receptor agonists reduce alcohol consumption in rodents and non-human pri-
mates. Semaglutide is a new long-acting GLP-1 receptor agonist, widely used in the clinic against type 2 diabetes and obe-
sity. It is also reported to reduce alcohol intake in rodents.

Objectives This study investigates the possible inhibitory effect of semaglutide on alcohol intake in alcohol-preferring Afri-
can green monkeys.

Methods We performed a vehicle-controlled study on male monkeys that had demonstrated a preference for alcohol. In
the monkeys selected for voluntary alcohol drinking, alcohol consumption was measured for ten days at bascline (Monday
to Friday for two weeks). During this period, the monkeys had access to alcohol 4 h per day and free access to water 24 h
per day. After two weeks of baseline measurements, the monkeys were randomized to semaglutide or vehicle. Each group
consisted of ten monkeys, and the two groups were balanced with respect to baseline alcohol intake. Following the baseline
period, the monkeys were treated with escalating doses of semaglutide (up to 0.05 mg/kg) or vehicle subeutancously twice
weekly for two weeks during which period alcohol was not available. Afier uptitration, the monkeys had access to alcohol
41 daily for 20 days (Monday to Friday for 4 wecks), and alcohol consumption was measured. During this alcohol exposure
period, treatment with semaglutide (0.05 mg/kg twice weekly) or vehicle continued for three weeks followed by a one-week
washout period.

Results Compared to the vehicle, semaglutide significantly reduced alcohol intake. There were no signs of emetic events or
changes in water intake.

Condlusions These data demonstrate for the first time the potent effect of semaglutide in reducing voluntary alcohol intake
in non-human primates and further substantiate the need for clinical trials investigating the effect of semaglutide in patients
with aleohol-use disorder.
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Gli studi piu recenti hanno dimostrato la potenziale efficacia dell’impiego dei GLP-1 agonist
(semaglutide,liraglutide) o dei dual agonist (tirzepatide) nei disturbi dell’'umore e nel disturbo bipolare. |
meccanismio d’azione sono complessi e relativi all’attivazione dei circuiti dopaminergici e alla riduzione del

processo infiammatorio nei soggetti obesi

Pharmacological Research 222 (2025) 108036
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Psychotropic effects of GLP-1R agonists™

Loredana Bucciarelli ™", Vincenzo Cimino "“©, Bernardo Dell'Osso “*“*', Paolo Fiorina "

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]. Improved insulin sensitivity and
reduced mitochondrial ROS may enhance serotonin signaling,
contributing to antidepressant effects, in db/db mice treated with
exendin-4

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, amphetamines,
opioids, nicotine, and alcohol



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 reduceneurodegenerative 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].

However, a small randomized clinical trial in obese patients affected with schizophrenia found no cognitive benefit with
exenatide [50] highlighting the need for larger trials

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 s¢ 160 wks PHQ-9, C-85RS, adverse Adules with obesity (with and without prediabetes), depression/anxiety No increase in
cvents safety assessed post hoo depression
or suicidal ideation
STEP trials-1/2/ Semasc 104 whs PH)-9, C-55RS Adults with obesity and for diabetes, Psychiatric safety post hoe No increase in
/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-S5RS), liraglutide (lira), semaglutide (sema), weeks (wks)
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OPEN The risk of depression, anxiety, and
suicidal behavior in patients with
obesity on glucagon like peptide-1
receptor agonist therapy

Edy Kornelius'%#, Jing-Yang Huang?, Shih-Chang Lo?, Chien-Ning Huang!%* &
Yi-Sun Yang®%5-

..... While preclinical studies, primarily in animal models
suggest a potential beneficial effect of GLP-1 RAs on mood
and behavior, the clinical evidence in humans remains
unclear. It is important to note that patients with a history of
major depression were actually excluded from the phase 3
randomized controlled trials (RCTs) of these medications10—
15,21-23. This exclusion is significant considering that
patients with obesity have a higher risk of developing
depression24. As a result, there is currently no data available
to assess the clinical implications of GLP-1 RA use in this
patient population

Moreover, one phase 2 study conducted by Astrup
et al. investigated the effects of varying doses of
liraglutide, ranging from 1.2 to 3 mg, in comparison
to placebo and orlistat, expanding our
understanding of the relationship between
liraglutide and psychiatric outcomes. This study
was inclusive of participants who had a history of
psychiatric diseases. The results revealed a slightly
higher rate of psychiatric disorders, particularly
insomnia, depressed mood, and nervousness, in
those taking higher doses of liraglutide (2.4 mg
and 3.0 mg)). The study was later extended to a
two-year follow-up period28. During this time, it
was found that 17% of the participants had a
history of psychiatric conditions, with insomnia
being the most frequently reported issue.



— Neuropsychiatric Effects of Tirzepatide: A Systematic Review and

Endocrine

Meta-Analysis

A.BM. Kamrul-Hasan, MBBS, MD A & - Sanja Borozan, MD 23 - Deep Dutta, MBBS, MD, DM, DNB, FRCP, FACE ¢
Lakshmi Nagendra, MBBS, MRCP, MD, DM, DrNB, FRCP* - Dina Shrestha, MBBS, MD °-Joseph M. Pappachan, MD, FRCP7®

...... GLP-1RAs significantly interact with different neurotransmitter systems such as dopamine, glutamate, and y-
Aminobutyric acid and affect mood along with other aspects of mental health.# A recent analysis of individual
safety reports submitted to the EudraVigilance database revealed a low number of reported cases (1.2%); still,
the potential for psychiatric events associated with the use of GLP-1RAs (semaglutide, liraglutide) and tirzepatide,
pointing out the need for future targeted studies to assess the risk, particularly regarding suicidal

thoughts.2 Another study using the World Health Organization’s global database of suspected adverse drug
reactions also found a signal of semaglutide-associated suicidal ideation.2 However, the other retrospective
cohort study of electronic health records from the TriNetX Analytics Network does not support higher risks of
suicidal ideation with semaglutide compared with non-GLP-1RA anti-obesity or anti-diabetes medications.® In
accordance, there is a rising concern about the neuropsychiatric effects due to GLP-1RAs and tirzepatide use,
and its clinical implications and consequences are still to be fully addressed.


https://www.endocrinepractice.org/article/S1530-891X(24)00877-2/abstract
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https://www.endocrinepractice.org/article/S1530-891X(24)00877-2/abstract
https://www.endocrinepractice.org/article/S1530-891X(24)00877-2/abstract

Suicide and suicide attempt in users of GLP-1 receptor
agonists: a nationwide case-time-control study

Julien Bezin™""" Anne Bénard-Laribiére ™" Emilie Hucteau,” Marie Tournier,™ Francois Montastruc ™ Antoine Pariente,™ and Jean-Luc Faillie

www.thelancet.com Vol 80 February, 2025

Reassuring though it is, current real-life information does not entirely fill this gap. Some pharmacovigilance case reports
and studies have raised concern, but the results are mostly inconsistent.7-9 Results from pharmaco-epidemiological
studies are more homoge neous, at least in their direction; however none of the currently published studies clearly
addresses the issue of safety in patients with preexisting mental health disorders.10-14 This appears an important gap,
firstly given the increasing use of GLP-1 RA use in obese patients who are at increased risk of suicidality, and secondly
given the potential of use of these drugs in patients treated with antipsychotics or antidepressants that can induce
important weight gain. Recommendations from the agencies currently remained opposite. The FDA recommends close
monitoring for mood changes, emerging or worsening depression, or suicidal behavior during treatment by the GLP-1
RA liraglutide and semaglutide. Conversely, the European Medicines Agency (EMA) has concluded that evidence is
insuffi cient to support a causal association.17,18 This contrasting information might lead to situations of complex



Interazione

fra
psicofarmaci
e chirurgia

Farmaci
assunti nel
periodo
preintervento

Modifica
della
formulazione

Modifica
dell’assorbimento dei
farmaci nel post-
intervento




TABLE 1. Weights of Dissolved Portions of Psychiatric Medications in Standardized Dissolution Test Models of the Gastrointestinal
Environments of Preoperative and Postoperative Roux-en-Y Gastric Bypass (RYGB) Patients

Preoperative (Control)
Environment

Median weight of

Post-RYGB Environment

Median weight of

Medication Dose (mg/day) dissolved portion (mg) % dissolved portion (mg) /e P
Antidepressants
Amitriptyline 75 80 28 60 21 <0.04
Fluoxetine 20 110 30 40 11 <0.04
Paroxetine 20 30 09 10 03 <0.04
Sertraline 100 50 16 30 10 <0.04
Bupropion 100 320 52 450 73 <0.05
Venlafaxine 75 180 59 180 59 n.s.
Citalopram 20 70 27 80 31 n.s.
Anxiolytics, sedatives
Clonazepam 0.5 100 57 90 52 <0.05
Buspirone 10 120 39 120 59 n.s.
Diazepam 5 10 6 10 6 n.s.
Lorazepam 1 10 8 0 0 n.s.
Trazodone 100 330 59 330 59 n.s.
Zolpidem 5 100 82 90 74 n.s.
Antipsychotics/miscellaneous
Clozapine 100 190 54 150 43 <0.05
Olanzapine 10 190 45 160 38 <0.05
Quetiapine 200 270 53 120 23 <0.05
Risperidone 2 130 64 100 49 <0.05
Ziprasidone 80 280 77 210 27 0.05
Lithium carbonate 300 130 35 280 75 <0.05
Haloperidol 2 10 7 10 7 n.s.
Methylphenidate 20 70 48 80 54 n.s.
Oxcarbazepine 300 20 5 10 2 n.s.

“Relative to original pill weight.

®Mann-Whitney U test.
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P Purpose  The aim of this study 15 to show that the dif-
@C“’SSM”]‘ ferences among eating behaviours are related to the emo-
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The relationship between emotional regulation and eating
behaviour: a multidimensional analysis of obesity
psychopathology

Fausta Micanti' - Felice Iasevoli' - Claudia Cucciniello’ - Raimondo Costabile! -
Giuseppe Loiarro' - Giuseppe Pecoraro' - Fabrizio Pasanisi’ - GianLuca Rossetti” -
Diana Galletta'

FA represents a frequent phenomenon in obesity, often

driven by low distress tolerance and poor emotional
regulation, mirroring other addictions. Pathological
eating behaviors may represent different phenotypic
expressions of FA. Considering the relevant
psychological underpinning, integrating tailored
psychological interventions into obesity management
may promote sustained weight management and
improved outcomes.

tional dysregulation connected to the mental dimensions
being part of the obese psychopathology. Eating beha-
viours can be considered a diagnostic feature at the initial

screening for determining the obesity treatment: nutritional
or banatric surgery.

—)

> Eat Behav. 2025 Apr:57:101961. doi: 10.1016/j.eatbeh.2025.101961. Epub 2025 Mar 4.

Exploring clinical phenotypes of food addiction and
its distress correlates: A cross—sectional evaluation

in treatment-seeking individuals with obesity

Fausta Micanti 1, Claudio Caiazza 2, Luigi Franzese !, Michele D'Ambrosio ', Niccold Solini 7,
Felice lasevoli T, Michele Fornaro 1, Andrea de Bartolomeis ', Vito Rago 3



Original Article

CLINICAL TRIALS AND INVESTIGATIONS

Selection of Antiobesity Medications Based on
Phenotypes Enhances Weight Loss: A Pragmatic Trial
in an Obesity Clinic

Andres Acosta "2, Michael Camilleri "2, Barham Abu Dayyeh', Gerardo Calderon’, Daniel Gonzalez',
Alison McRae!, William Rossini’, Sneha Singh’, Duane Burton', and Matthew M. Clark®

Obesity

Study Importance

What is already known?

> Obesity is a chronic, relapsing,
multifactorial disease, the prevalence of
which continues to increase worldwide.
Obesity is a remarkably heterogeneous
disease, and sustained weight loss with
current treatment paradigms remains a
challenge in clinical practice.

B The heterogeneity among patients with obe-
sity is particularly apparent in weight loss
response to cbesity interventions, such as
diets, medications, devices, and surgery.

P Littleis currently known about the predic-
tors of response to obesity interventions.

What does this study add?

» We stratified obesity into four pheno-
types: hungry brain (abnormal satia-
tion), emotional hunger (hedonic eating),
hungry gut (abnormal satiety), and slow
burn (decreased metabolic rate).

» In a clinical cohort prescribed antiobes-
ity medication, the phenotype-guided
approach was associated with 1.75-fold
greater weight loss after 1 year, and the
proportion of patients who lost =10%
at 1 year was 79% compared with 34%
with non-phenotype-guided treatment.

How might these results change the
direction of research or the focus of
clinical practice?

b We have identified actionable pheno-
types of obesity based on pathophysiol-
ogy and behavior that elucidate human
obesity heterogeneity and can be tar-
geted to enhance weight loss outcomes
of pharmacotherapy.



In SURMOUNT-1, participants receiving tirzepatide
reported significant improvements in the Impact of
Weight on Quality of Life-Lite Clinical Trials Version
(IWQOL-Lite-CT) physical function domain scores
compared to placebo, suggesting improvements in
weight-related quality of life.

While these appetite-suppressing effects are well-
documented in the context of obesity and diabetes
management, the specific impact on binge eating
behaviors has not been systematically studied in
dedicated BED populations. The mechanisms by which
tirzepatide affects appetite—particularly its influence
on reward pathways and impulsivity related to food—
suggest theoretical potential for reducing binge
episodes. However, binge eating disorder involves
complex psychological, behavioral, and neurobiological
factors beyond simple appetite dysregulation,
including emotional eating, stress responses, and
learned behavioral patterns that may not be fully
addressed by pharmacological appetite suppression
alone.

Tirzepatide e BED



» Curr Obes Rep. Author manuscript; available in PMC: 2025 Nov 22.
Published in final edited form as: Curr Obes Rep. 2025 Nov 11;14(1):79. doi: 10.1007/s13679-025-00666-4 (4

Graze Eating and Obesity: A Conceptualization Within the Spectrum of
Disordered Eating

Eva Conceicdo !, Andreea | Heriseanu 2, Andrea B Goldschmidt 3

Purpose of review: This review examines recent literature on grazing and its two subtypes
— compulsive (CG) and non-compulsive (NCG) — utilizing a consistent definition and

psychometrically sound instruments.

Recent findings: Grazing is a distinet problematic eating behavior, prevalent across various
weight, age, and sexes groups, with higher rates observed in younger adults and older children/
adolescents. Grazing has associations with socioeconomic status, and scores differ between
countries, suggesting cultural differences. Grazing is consistently linked to higher body mass
index, poor weight loss and metabolic control outcomes after metabolic-baratric surgery. CG,
particularly, has been consistently associated with greater psychological distress, eating disorder
psychopathology, affective dysregulation, impulsivity and addictive behaviors, and poorer quality
of life.

Summary: Grazing is a problematic eating behavior associated with loss of control eating, and
within the spectrum of disordered eating. Assessing and addressing grazing may be a crucial
strategy to mitigate obesity and its associated medical risks.



The impact of weight loss interventions on disordered eating
symptoms in people with overweight and obesity: a
systematic review & meta-analysis

Elena Tsompanaki,” Dimitrios A. Koutoukidis,"" Gina Wren,” Heather Tong,” Annika Theodoulou,” Danni Wang,” Rebecca ). Park,”
Susan A. Jebb,” and Paul Aveyard”

“Nuffield Department of Primary Care Health Sciences, University of Oxford, Oxford, United Kingdom
b[)~|=_fpartn-1ernt of Psychiatry, University of Oxford, Oxford, United Kingdom

Summary

Background It is unclear whether weight loss interventions worsen disordered eating in people living with overweight/
obesity. We aimed to systematically evaluate the association between weight loss interventions and disordered eating.

Methods Six databases were searched from inception until September 2024. Trials of weight loss interventions in
people with overweight/obesity were included if they reported a validated score for disordered eating on either the
Eating Disorder Examination Interview or the Eating Disorder Examination Questionnaire pre- and post-intervention.
Interventions included behavioural weight loss programmes (BWL) and pharmacotherapy licenced for weight loss,
with or without concurrent psychological support, provided for at least 4 weeks. Pooled standardised mean
differences (SMD) in scores of disordered eating were calculated using random effects meta-analyses. Risk of bias
(RoB) was assessed using the Cochrane RoB 2 tool and the Newcastle-Ottawa scale for randomised and single-
arm trials, respectively (PROSPERO ID: CRD42023404792).

Findings Thirty-eight studies with 66 eligible arms (61 interventions: 29 BWL, 11 BWL + pharmacotherapy, 20
BWL + psychological intervention, 1 pharmacotherapy + psychological intervention) and 3364 participants in total
were included. The mean weight change was —4.7 kg (95% CI: -5.7, —-3.7). Compared with baseline, disordered eating
scores improved by —1.47 SMD units (95% CI: —1.67, —1.27, p < 0.001, I* = 949) at intervention completion (median
of 4 months). Seven randomised trials that directly compared a weight loss intervention to no/minimal intervention
reported an improvement of —0.49 SMD units (95% CI, —0.93, —0.04, p = 0.0035, I” = 73%). Sub-group analyses
showed: (a) disordered eating scores improved more in people with an eating disorder at baseline compared with
people without high scores, (b) no clear evidence that the association depended upon intervention type, and (c)
disordered eating scores improved more in trials rated at low overall RoB.

Interpretation Despite heterogeneity in effect size, weight loss interventions consistently improved disordered eating
scores. These findings provide reassurance that weight loss interventions might not worsen disordered eating and

may improve it.

Funding Novo Nordisk UK Research Foundation Doctoral Fellowship in Clinical Diabetes.
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Updates in Surgery
https://doi.org/10.1007/513304-024-02053-5

REVIEW ARTICLE

Psychological and psychiatric standardized procedures for metabolic
bariatric surgery: a clinical practice model for mental health providers

Micanti Fausta'© - Caiazza Claudio’ - Musella Mario? - Paone Emanuela?® - Navarra Giuseppe*

@ Gollaborative Research

OXFORD

International consensus position statement on the role

of obesity management medications in the context

of metabolic bariatric surgery: expert guideline by

the International Federation for the Surgery of Obesity
and Metabolic Disorders (IFSO)

®
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updates

Obesity Surgery (2024) 34:30-42
https://doi.org/10.1007/511695-023-06913-8
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ORIGINAL CONTRIBUTIONS

IFSO Consensus on Definitions and Clinical Practice Guidelines
for Obesity Management—an International Delphi Study

Paulina Salminen'2@ . Lilian Kow? - Ali Aminian*- Lee M. Kaplan® . Abdelrahman Nimeri® - Gerhard Prager’ -

Estuardo Behrens® - Kevin P. White® - Scott Shikora® - IFSO Experts Panel

BJS, 2024, znae283

https://doi.org/10.1093/bjs/znae283
Collaborative Research Proceedings

Ricardo V. Cohen'* ([8), Luca Busetto? {5}, Randy Levinson?, Carel W. Le Roux®, Paulina Salminen®* ([} and Gerhard Prager’ on behalf
ofthe experts of the International Consensus on the Role of Obesity Management Medications in the Context of Metabolic Bariatric

Surgery
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