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Agonists: How Far Have We Gone with “Twincretins“?
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Options for Fatty Liver Disease From Pediatrics to 
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• NAFLD and What’s In Development Today: Kenneth Cusi



Overweight and Obesity in Switzerland



A Randomized, Controlled
Trial of 3.0 mg of
Liraglutide in Weight
Management (SCALE)

Pi-Sunyer et al, NEJM 2015 SCALE



Once-Weekly Semaglutide in Adults with
Overweight or Obesity (STEP1)

Wilding et al, NEJM 2021 (STEP1)



Weight loss with Liraglutide and Semaglutide
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European Guidelines for Obesity Management in 
Adults, Obes Facts 2015

>5%: weight loss has proven
health benefit



Glucagon-like peptide-1 receptor co-agonists
for treating metabolic disease
• Amylin
• Cholecystokin
• Fibroblast Growth Factors
• Glucagon
• Glucose-dependent insulinotropic polypeptide
• Insulin
• Leptin
• Peptide YY

Baggio, Drucker; Mol Metab 2021



GLP-1: pleiotropic hormone

Tan Q et al, Frontiers in Endocrinology 2022



Glucose-dependent insulinotropic polypeptide

Tan Q et al, Frontiers in Endocrinology 2022



Tirzepatide LY3298176 (once-weekly GLP1-GIP-RA)

• novel dual GIP- and GLP-1 RA that consists of a 39-
amino acid synthetic peptide1 

• Acilation technology enables albumin binding which
provides once-weekly dosing regimen2

• Elimination half-life of appr. 5 days (irrespective of renal 
function)1

• In vitro: greater potency for the GIPR2

1Urva et al, Clinical Pharmacokinetics 2021
2Tan Q et al, Frontiers in Endocrinology 2022



SURPASS-1: Weight loss with tirzepatide in T2DM 

Rosenstock et al , Lancet 2021



SURMOUNT-1: Tirzepatide for the treatment of obesity

Jastreboff et al (SURMOUNT-1 investigators), NEJM 2022



Weight loss with GLP1-RA +Co-agonists
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Pramlintide Cagrilintide

Smith et al, Diabtes care 2008

Long acting amylin analogueSynthetic analog of human amylin

Kruse et al, J Med Chem 2021



Cagrilintide for weight management in patients with
overweight and obesity (dose-finding phase 2)

Lau et al, Lancet 2021



Cagrilintide and Semaglutide: Phase 1
Cagrilintide: (long-acting amylin analogue) +Semaglutide 2.4mg

Enebo et al, Lancet 2021



Cotadutide: dual GLP-1 and Glucagon Receptor Agonist: Phase 2
Übergewicht und T2DM

Nahra et al, Diabetes care 2021

Weight loss ≥ 5% Weight loss ≥ 10%% change in weight

*vs. placebo
† vs. liraglutide



Weight loss „Twincretins“ vs GLP1-RA
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Cotadutide reduces transaminases

Nahra et al, Diabetes care 2021



Risk for NASH in Obesity and T2DM

USFLI = United States Fatty Liver Index

Barb/Cusi et al. Obesity 2021

Prevalence of steatosis by BMI 



Non-invasive testing for fibrosis

ADA-guidelines 2021

Kanwal/Cusi et al, position paper, Metabolism 2021



Screening for hepatic
fibrosis using FIB-4 Index

Risk for advanced fibrosis is low
when FIB4-score ist less than 1.3



Cotadutide: dual GLP1- and Glucagon Receptor Agonist

• Reduces transaminases and FIB-4-Index
• But to date no studies with biopsy-proven effect in humans

Nahra et al, Diabetes care 2021



Semaglutide in Nonalcoholic Steatohepatitis

Newsome, Buchholtz, Cusi et al, NEJM 2021



Tirzepatide vs basal insulin NASH: effect on 
liver fat content (SURPASS 3-MRI)

Gastaldelli et al. Lancet Diabetes Endocrinol. 2022



Conclusion

• Semaglutide 2.4mg weekly: weight loss of 14.9% vs liraglutide 3mg (8%)

• Tirzepatide 15mg: weight loss of 20.9%: closing the gap between medications now

available for weight reduction and bariatric surgery

• Promising drugs currently being investigated in trials: Cagrilintide with Sema 2.4mg 

weekly (weight loss) and Cotadutide (weight loss/NAFLD)

• Screening for NAFLD in obese patients and subjects with Type 2 Diabetes

• GLP-1 might have a beneficial effect on NASH, but combination of medication might be

superior (tirzepatide, cotadutide)
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