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GLP-1 Regulates Body Weight and Glucose Metabolism

Multifactorial mechanism of action: gut, brain, and systemic improvements in 
insulin sensitivity contribute to total efficacy

Müller. Nat Rev Drug Discov. 2022;21:201.

GLP-1

Liver
↓ gluconeogenesis
↓ steatosis

Intestine
↓ gastric emptying
↓ gastrointestinal  

motility

Brain
↓ food intake
↓ reward behavior
↓ palatability

Muscle
↑ insulin

sensitivity
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Pancreas
↑ insulin secretion
↑ insulin synthesis
↓ glucagon secretion
↓ apoptosis
↑ β-cell survival



Effect of GLP-
1RA on 
HbA1c

Nauck et al. Mol Metab 2021



Effect of GLP-
1RA on Body 
weight

Nauck et al. Mol Metab 2021









Incretins couple Digestion with Oxidation

DIGESTION

PERFUSION

OXIDATION/STORAGE

INCRETINS

INSULIN

↓ inflammation
↓ VSMC proliferation
↓ Platelets activation
↑ AT blood flow

↑Nitric oxide
↑ capillary recruitment
↓ Platelets activation

Expert opinion



Schematic diagram showing conventional mechanisms of action of SGLT2 
inhibitors. 

Shruti S Joshi et al. Heart 2021;107:1032-1038







THE PROGRESSIVE NATURE OF HF
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Structural alterations

Refractory end-stage

HF

NYHA 1 NYHA 2 NYHA 3 NYHA 4

CANVAS PROGRAM: NNT 105

CREDENCE: NNT 35

DECLARE: NNT 145

EMPAREG: NNT 66

DAPA-HF: NNT 29

DELIVER HFPEF: NA

EMPEROR REDUCED: NNT 19

EMPEROR PRESERVED: NNT 30

SOLOIST-WHF: NNT  4





Time to kidney replacement therapy

*The difference in the time to kidney failure corresponds to the values in the figure on the previous slide for baseline eGFR 20 and 85 ml/min/1.73m2.
eGFR, estimated glomerular filtration rate
Fernández-Fernandez B et al. Clin Kidney J 2023;0:1
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CARDIOVASCULAR CONTINUUM EARLY TREATMENT

LOW-to-MODERATE RISK HIGH RISK VERY HIGH RISK

ENDOTHELIAL DYSFUNCTION
MICROVASCULAR DYSFUNCTION SUBCLINICAL ATHEROSCLEROSIS TARGET ORGAN DEMAGE

TOO MUCH, TOO LATEMUCH, DELAYEDLITTLE, ON TIME
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