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Introduction

Fang M et al, NEJM 2021

Despite new advances in therapy for diabetes, many patients still don’t reach the targets.
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Introduction

Copyright by Lilly Company

…New 
Options Now 
Developing..
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Lingvay I et al. Lancet 2022

The progressive therapeutic benefits of weight loss 



6Lazzaroni E/D’Addio F/Fiorina P Pharmacol Res 2021

Weight loss > 5% 

Weight loss > 3.2% 
but < 5% 

Weight loss < 3.2% 

* Analysis conducted in overweight/obese T2D patients

Anti-diabetic drugs and weight loss in T2D: our analysis
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Metformin and acarbose effect on weight loss
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reduction of appetite + reduced caloric intake

reduced carbohydrate absorption + reduced caloric intake

Lazzaroni E/D’Addio F/Fiorina P Pharmacol Res 2021

Metformin acts on weight-loss through
• its gastrointestinal side effects
• a central appetite suppressing effect 
• its insulin-sensitizing effect. 

Acarbose causes a reduction in the 
intestinal absorption of glucose, thus 
inducing a reduction in the daily 
caloric intake. 



• Studies on metformin do not fully agree on the effect on body weight
• Moderate reduction in body weight (< 3.2% of initial weight in all studies) with metformin
• Acarbose effect on body weight is mild
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Metformin and acarbose effect on weight loss

Lazzaroni E/D’Addio F/Fiorina P Pharmacol Res 2021

Drug Study Dose (mg) Average weight loss
(Kg)

% of weight loss vs. 
baseline

Observational
interval (weeks)

Metformin

Stumvoll et al. 2250 per day -2.7 ± 1.3 -2.8% 16

Kahn et al. 500 per day -2.9 
(CI -3.4; -2.3) -3.2% 260

Defronzo et al. 2250 per day 0.6 ±0.3 -0.6% 29

Holman et al. 2250 per day +1.5 
(no CI provided) +1.7% 312

Acarbose Wolever et al. 200  
3 times/day -0.4± 0.3 -0.4% 52
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SGLT2 inhibitors effect on weight loss

Lazzaroni E/D’Addio F/Fiorina P Pharmacol Res 2021

• Increased urinary glucose excretion in a dose-dependent manner
• Weight-loss is mainly due to loss of fat vs. lean mass
• Slightly greater loss of visceral versus subcutaneous fat 
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SGLT2 inhibitors effect on weight loss

Lazzaroni E/D’Addio F/Fiorina P Pharmacol Res 2021

• Effect on weight loss is 
moderate 

• Empagliflozin had mild effect
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SGLT2 inhibitors effect on weight loss: inflammation?

Schleh MW et al. Sci Transl Med 2023

Mainly reduction in TNFa and IL-6
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GLP-1R agonists effect on weight loss

Lazzaroni E/D’Addio F/Fiorina P Pharmacol Res 2021

GLP–1R effect on weight loss:

• increase the sense of satiety 
• slowing the gastric emptying
• reduce food intake and body weight
• improve insulin sensitivity 
• reduce hepatic glucose production
• reduce ectopic lipid accumulation
• increase insulin secretion
• reduce glucagon release
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GLP-1R agonists effect on weight loss

Greatest benefit in weight loss.
 
Effect on weight was: 
• mild for exenatide 
• modest for dulaglutide 
• strong for liraglutide, 

semaglutide

Lazzaroni E/D’Addio F/Fiorina P Pharmacol Res 2021
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GLP-1R agonists effect on weight loss: inflammation?

Bendotti G/D’Addio F/Fiorina P Pharmacol Res 2022

Mainly reduction in TNFa and IL-6
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Amylin

Lutz TA and Meyer U. Front Neurosci 2015
Albariqi MM et al. J Clin Invest 2023
Despa S et al. Circ Res 2012
Srodulski S et al. Circulation 2014

• Amylin functions as a satiety hormone. 
• Anyway amylin amyloid deposits can be found in several different organs 

and is thought to have disruptive functions (CNS pathology, peripheral 
axon pathology, heart failure, impaired renal function, and β-cell function)

Cagrilintide is a stable, non-fibrillating peptide and does not result in amylin deposits

Cagrilintide

Kruse T, et al. J Med Chem. 2021
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CagriSema

Weight loss

Semaglutide
2.4 mg Cagrilintide CagriSema

CagriSema appears to have a safe and well-tolerated profile 
in people with overweight/obesity and T2D

Modified from Copyright by Novo Nordisk CompanyIllustration, not to scale. *This slide includes multiple weight management products which may or may not be approved/marketed for use in your specific jurisdiction. 
AOM, anti-obesity medicines; T2D, type 2 diabetes. 

• Weekly oral formulation of semaglutide:
• No DPP-4 degradation
• Strong binding to albumin.
• 94% homology to human GLP-1 and t½ of 155-185 hours.

• Oral weekly formulation of cagrilintide
• Strong, but reversible, binding to albumin
• No fibrillating properties of human amylin.
• 84% homology to native human amylin and t½ of 180 hours
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CagriSema

• Improvement in glycemic control (including CGM parameters) in T2D patients.
• The mean change in HbA1c was greater vs cagrilintide, but not versus semaglutide. 
• Greater weight loss vs semaglutide and cagrilintide and well tolerated. 

Frias JP Lancet 2023

Further investigation of CagriSema in this population in longer and larger phase 3 studies.

Key endpoints
• Primary: change from baseline to week 32 in 

HbA1c

• Supportive secondary: change from baseline 
to week 32 in body weight, FPG, CGM

• Safety
• Biomarkers: hsCRP, leptin, soluble leptin 

receptor
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Tirzepatide effect on weight loss

Lazzaroni E/D’Addio F/Fiorina P Pharmacol Res 2021

• Strong effect in weight loss
• Higher efficacy in weight loss than GLP1-RA 
• Reduction  in waist circumference 

Drug Study Dose (mg) Average weight loss (Kg) % of weight loss
vs. baseline

Observational
interval (weeks)

Tirzepatide Frias et al.

5 per day -2.1 
(no CI provided) -2.3% 26

10 per day -4.4 
(no CI provided) -4.7% 26

15 per day -6.2 
(no CI provided) -7.0% 26

• Tirzepatide is a multi-functional peptide engineered from the native GIP peptide sequence,
modified to bind to GIP and GLP-1 receptors.

• It is a single molecule with two pharmacological target
• Mean half-life of ~5 days enabling once-weekly dosing
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Triple Agonist

Jastreboff, AM et al. NEJM 2023
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• Weight-loss has an important role in patients with T2D to improve glycemic control and to 
prevent complications

• The weight-loss strategies currently available have some limitations (lifestyle changes, after 
an early phase of weight loss, show a progressive recurrence of weight gain)

• Among all anti-diabetics the GLP-1 RA class is the most effective on weight loss in T2D.

• New incretin mimetic analogues combining 2 molecules or more targets (dual and triple 
agonists) showed promising results in phase 2/3 trials, paving the way for a paradigm 
change in diabetes therapy

• Combined pharmacological intervention for type 2 diabetes and obesity is underway now!

  

Conclusion
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Upstream weight-centric approach vs. glucocentric 
management approach: potential benefits

Lingvay I et al. Lancet 2022

To harness weight loss as a disease-modifying intervention for T2D patients having an 
adiposity-based chronic disease that is complicated by hyperglycaemia.

https://www-sciencedirect-com.pros1.lib.unimi.it/topics/medicine-and-dentistry/hyperglycemia
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