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Perché ingaggiare il recettore del glucagone?

Hædersdal S et al.;
Nature Rev Endocrinol 2023



Intracellular glucagon signaling through PKA-
dependent and β-arrestin dependent pathways

Elmendorf AJ et al; Pharmacol Res 2026 



Effects of efruxifermin, an Fc-FGF21 analog, at week 96 in MASH: a pilot 
phase 2b RCT

Noureddin M et al.; Lancet 2025



Effects of efruxifermin, an Fc-FGF21 analog, at week 96 in MASH: a pilot 
phase 2b RCT

Noureddin M et al.; Lancet 2025



Overview of GLCRa agents under development for chronic 
weight loss

Kokkorakis M et al.; Pharmacol Rev 2025



Survodutide: a dual GLP1-/GCG receptor 
agonist

♦ Survodutide is a multi-functional peptide based 
on the native glucagon peptide sequence, 
modified to bind to both glucagon and GLP-1 
receptors 

♦ Survodutide is a 29 amino acid linear peptide and 
includes a C18 fatty diacid moiety1

♦ In vitro, it more potently activates GLP1-R than 
GLCR, with a ratio of about 8:1

♦ Survodutide is reported to have longer half-life 
than semaglutide (in mice), enabling once-
weekly dosing 

Klein T et al.; Diab Res Clin Pract 2023



Dose-dependent weight lowering effect of survodutide in 
nondiabetic obese people (baseline BMI ≈ 38.0 kg/m2)

Le Roux CW et al.; Lancet Diabetes Endocrinol 2024



Treatment-emergent adverse events with survodutide in non 
diabetic obese people (baseline BMI ≈ 38.0 kg/m2)

Le Roux CW et al.; Lancet Diabetes Endocrinol 2024



Effects of survodutide vs placebo, semaglutide on HbA1c 
and % body weight reduction in obese people with type 2 
diabetes (baseline BMI ≈ 34.0 kg/m2)

Bluher M et al.; Diabetologia 2024



Adverse events in 
survodutide treated 
people with type 2 
diabetes

Bluher M et al.; Diabetologia 2024
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Retatrutide

1. Coskun T, et al. Cell Metab. 2022;34:1234-1247. 

■Retatrutide is a novel single molecule engineered from 
a glucose-dependent insulinotropic polypeptide 
(GIP) backbone with triple agonist activity on GIP, 
glucagon-like peptide-1 (GLP-1), and glucagon 
receptors1

■C20 fatty acid is attached to the peptide for albumin 
binding to enable once-weekly subcutaneous dosing

■GIP receptor activity is 9 times more potent compared 
with the native GIP ligand

■GLP-1 and glucagon receptor activities are balanced 
and are less potent compared with their native ligands



Dose-response of retatrutide effect on body weight in people 
with obesity (baseline BMI ≈ 37.0 kg/m2)

Jastreboff AM et al.; NEJM 2023



Dose-response of retatrutide effects on lipids and hormones in 
obese people

Jastreboff AM et al.; NEJM 2023



Safety of retatrutide in people with obesity (baseline BMI ≈ 37.0 
kg/m2) 

Jastreboff AM et al.; NEJM 2023



Effects of retatrutide, a triple (GLP1R-GCR-GIPR) co-agonist, on 
HbA1c and body weight (BMI ≈ 34 - 36 kg/m2) in people with type 2 
diabetes (baseline HbA1c ≈ 8.2%)

Rosenstock J et al.; The Lancet 2023



Effects of retatrutide, a triple (GLP1R-GCR-GIPR) co-agonist, on 
blood lipids, blood pressure in people with obesity (BMI ≈ 34 - 36 
kg/m2) and type 2 diabetes (baseline HbA1c ≈ 8.2%)

Rosenstock J et al.; The Lancet 2023



Safety of retatrutide in subjects with obesity and type 2 diabetes

Rosenstock J et al.; The Lancet 2023





What about NASH/MASH/MASLD?

Huang YY et al.; Acta Pharmacol Sin 202



Survodutide in people with metabolic-dysfunction associated steatohepatitis (MASH)



Amilina



Schematic illustration of the calcitonin and amylin receptor



Expected effects 
of a DACRA (e.g. 

cagrilintide, 
salmon calcitonin) 

in humans
(D’Ascanio AM et al.; 

Cardiol Rev 2024)



CagriSema effectively lowers body weight in obese people (BMI 
≈ 38 kg/m2) without diabetes

Garvey WT et al.; N Eng J Med 2025



Adverse events in the CagriSema trial in people with obesity 
(BMI ≈ 38 kg/m2) without diabetes

Garvey WT et al.; N Eng J Med 2025



Effects of CagriSema on glucose control in people with obesity 
(BMI ≈ 36 kg/m2) and type 2 diabetes

Davies MJ et al.; N Eng J Med 2025



Effects of CagriSema on body weight in people with obesity 
(BMI ≈ 36 kg/m2) and type 2 diabetes

Davies MJ et al.; N Eng J Med 2025



Adverse events of 
CagriSema in 
people with 

obesity (BMI 36 
kg/m2) and type 2 

diabetes
(Davies MJ et al.; N Eng J 

Med 2025)



Amycretin  structure

Gasiorek A et al.; Lancet 2025



Clinical features of subjects included in part C/D of phase 1 oral 
amycretin study

Gasiorek A et al.; Lancet 2025



Changes in body 
weight of subjects 

(BMI ≈ 31-33 kg/m2) 
included in part C/D 

of phase 1 oral 
amycretin study

(Gasiorek A et al.; 
Lancet 2025)



Changes in glucose levels in the subjects (BMI ≈ 31-33 kg/m2) included 
in part C/D of phase 1 oral amycretin study

Gasiorek A et al.; Lancet 2025



Changes in lipid levels in the subjects (BMI ≈ 31-33 kg/m2) included in 
part C/D of phase 1 oral amycretin study

Gasiorek A et al.; Lancet 2025



Percent changes in 
body weight in 

subjects (BMI ≈ 31-
33 kg/m2) of the 

phase 1b/2a 
amycretin s.c. RCT

(Dahl K et al., Lancet 
2025)



Selected adverse events in the subjects (BMI ≈ 31-33 kg/m2) 
recruited in the phase 1b/2a amycretin RCT

Dahl K et al.; Lancet 2025



The Dark Side of the Moon



Effects of retatrutide
on body composition 

in people with 
obesity and type 2 

diabetes
(Coskun T et al.; Lancet 

Diabetes & Endocrinol 2025)



The myostatin-activin-follistatin-inhibin (MAFI) system and its 
influence on fat mass, fat free mass (muscle and bone), and 
metabolic regulation

Stefanakis K et al.; Metabolism 2025



Bimagrumab, an inhibitor of activin type II receptors, synergizes 
semaglutide body fat lowering action, restrains semaglutide lean body 
mass lowering effect in people with obesity

Heymsfield SM et al.; Nat Med 2026



Riflessioni finali
• L’ingaggio farmacologico del recettore del glucagone mediante peptidi multi-agonisti 

sembra conferire un’ulteriore efficacia nei confronti degli effetti desiderati (e.g. 
survodutide > semaglutide 1 mg/settimana)

• Retatrutide, pur in assenza di un confronto diretto con il «best performer», sembra 
essere il peptide multi-agonista noto con la massima attività di riduzione del peso 
corporeo nell’obesità e dell’iperglicemia nel diabete di tipo 2

• L’ingaggio simultaneo del recettore del GLP-1 dei recettori di amilina/calcitonina 
conferisce un’ulteriore efficacia in termini di riduzione di peso e HbA1c rispetto a 
semaglutide, e forse potrebbe in futuro rivelarsi anche pari a retatrutide

• In presenza di multi-agonisti tutti dotati di grandissima efficacia su peso corporeo e 
controllo glicemico la tollerabilità diventerà sempre di più un fattore discriminante

• Tutti questi ligandi, mono- e multi-agonisti, riducono il peso con rilevanti riduzioni 
della massa magra. 

• Lo studio BELIEVE riporta risultati di efficacia straordinaria sul peso corporeo, con 
preservazione della massa magra, proponendo un nuovo paradigma e un nuovo 
«benchmark» nel trattamento farmacologico dell’obesità con l’inibizione della 
miostatina e delle activine: il disaccoppiamento della perdita di massa grassa e della 
perdita di massa magra durante la riduzione del peso.



Grazie per l’attenzione
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