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Nauck MA et al Mol Metab. 2021;46:101102
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Risk of MACE and 
Each of Its 
Components with 
GLP-1 Receptor 
Agonists in T2DM 
Patients

Sattar N et al Lancet Diabetes 
Endocrinol 2021; 9:653-662
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RRR

3-point MACE

-13%
RRR
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Fatal – nonfatal stroke



-12%
RRR

All cause mortality

-11%
RRR

HF Hospitalization

-21%
RRR

Kidney outcomes (+macroalb)

-14%
RRR

Worsening kidney function

Sattar N et al Lancet Diabetes 
Endocrinol 2021; 9:653-662
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ADA-EASD 2022 Consensus on Treatment of T2DM

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, TankovaT, Tsapas A, Buse JB
Diabetes Care 2022; 45:2753-2786 - Diabetologia2022; 65:1925-1966



Dulaglutide and Kidney Function–Related Outcomes in Type 2 
Diabetes: A REWIND Post Hoc Analysis

Botros FT et al Diabetes Care 2023;46:1524–1530



Effects of 
Semaglutide on 
Chronic Kidney
Disease in T2DM  
Patients

Perkovic V et al N Engl J Med. 2024 May 
24. Online ahead of print



GLP1-RAs and CV 
Outcomes in 
Patients With and 
Without HF

Villaschi A et al Clin Res Cardiol 
2024;113:898–909

10 Randomized Clinical Trials
N= 68,653
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New, Oral, Small-molecule, GLP-1 Receptor Agonists

Orforglipron
Danuglipron



Efficacy of New, Oral, 
Small-molecule, GLP-
1 RAs, Orforglipron 
and Danuglipron for 
T2DM and Obesity 
Treatment

Karakasis P et al Metabolism
2023;149:155710

Glycated Hemoglobin

Body Weight



Pancreatic Gene Therapy (PGTx) to Modify Islet Function
Potential for durable improvement in metabolic health

GLP-1RA PGTx, driven by the insulin promoter, may offer 
differentiated benefit via durable local production of GLP-1RA

Pancreas is readily accessible via endoscopic ultrasound, 
and local delivery enables PGTx feasibility and safety

Rajagopalan H et al Disease Digestive Week 2024. Washington DC 19-21 May 2024
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Change in BW Over Time in DIO murine model
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*p<0.001 vs. placebo or active comparator.
Data are estimated mean; mITT population (efficacy analysis set). Logistic regression.

HbA1c = glycated hemoglobin; MET = metformin; mITT = modified intent-to-treat; SEMA = semaglutide; SGLT2i = sodium-glucose co-transporter-2 inhibitor; SU = sulphonylurea; TZP = tirzepatide.
1. Rosenstock J, et al. Lancet. 2021;398(10295):143-155. 2. Frias JP, et al. N Eng J Med. 2021;385(6):503-515. 3. Ludvik B, et al. Lancet. 2021;398(10300):583-598. 4. Del Prato S, et al. Lancet. 2021;398(10313):1811-1824. 5. Dahl D, et al. JAMA. 2022;327(6):534-545.
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TZP 5 mg
TZP 10 mg
TZP 15 mg
Active comparator
Placebo

Study SURPASS-11 SURPASS-22 SURPASS-33 SURPASS-44 SURPASS-55

Duration 40 Weeks 40 Weeks 52 Weeks 52 Weeks 40 Weeks

Superiority vs. Placebo SEMA 1 mg Insulin degludec Insulin glargine Placebo

Background 
therapy Monotherapy Add-on to MET Add-on to MET

or MET + SGLT2i
Add-on to MET,
SGLT2i, or SU

Add-on to insulin 
glargine ± MET

Proportion of Patients Achieving HbA1c <5.7%
Efficacy Estimand



Proportion of Patients Achieving Body Weight Loss Target ≥15%
Efficacy Estimand

*

P<.001, †P<.05 vs. placebo or active comparator.

†p<.05, *p<.001, **p<.0001 vs. placebo or active comparator.
Note: mITT population (efficacy analysis set). Proportion of participants achieving weight loss ≤5%, ≤10% and ≤15% was obtained by dividing the number of participants reaching respective goals at Week 40 for SURPASS-1,2, and 5 and Week 52 for SURPASS 3,4  by the number of 

participants with baseline value and at least one non-missing postbaseline value. Missing value at study end period was predicted from MMRM analysis. 
MET = metformin; mITT=Modified Intent-to-Treat; MMRM=Mixed Model Repeated Measures; SEMA = semaglutide; SGLT2i = sodium-glucose co-transporter-2 inhibitor; SU = sulfonylurea; TZP = tirzepatide.

1. Rosenstock J, et al. Lancet. 2021;398(10295):143-155. 2. Frias JP, et al. N Eng J Med. 2021;385(6):503-515. 3. Ludvik B, et al. Lancet. 2021;398(10300):583-598. 4. Del Prato S, et al. Lancet. 2021;398(10313):1811-1824. 5. Dahl D, et al. JAMA. 2022;327(6):534-545.
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TZP 5 mg
TZP 10 mg
TZP 15 mg
Active comparator
Placebo

Study SURPASS-11 SURPASS-22 SURPASS-33 SURPASS-44 SURPASS-55

Duration 40 Weeks 40 Weeks 52 Weeks 52 Weeks 40 Weeks

Superiority vs. Placebo SEMA 1 mg Insulin degludec Insulin glargine Placebo

Background 
therapy Monotherapy Add-on to MET Add-on to MET

or MET + SGLT2i
Add-on to MET,
SGLT2i, or SU

Add-on to insulin 
glargine ± MET



Tirzepatide - A Wide Spectrum Metabolic Effect

Adapted from Ferrannini G et al. Diabetes Care 2020;43:2001–9.

1Rosenstock J, et al. Lancet. 2021;398:143-155. 2Frias JP, et al. N Eng J Med. 2021;385:503-515. 3Ludvik B, et al. Lancet. 2021;398:583-598. 4Del Prato S, et al. Lancet. 2021;398:1811-1824.
5Dahl D, et al. JAMA. 2022;327:534-545. 6Wilson JM, et al. Diabetes Obes Metab 2022;24:148-153. 7Gastaldelli A, et al. Lancet Diabetes Endocrinol. 2022;10:393-406. 8Heerspink HJL, et al. Lancet Diabetes Endocrinol. 2022;10:774-785.

Modifiable risk factors

AGE GENDER GENES

Non-modifiable risk factors

Hyperglycemia Obesity
Sedentary 
Lifestyle Dyslipidemia Hypertension Inflammation Smoking Ectopic Fat

Diabetic 
microangiopathy

HbA1c <5.7%
@TZP 15mg

43-62%1-5

BW Loss >15%
@TZP 15mg

27-43%1-5

SBP
@TZP 5-15mg

-5-9 mmHg4

LIPIDS
@TZP 5-15mg

Triglycerides
-16; -23%4

Non-HDL Chol
-10; -12%4

LFC
@TZP 10-15mg

-8.1%

>40% eGFR decline 

13% RRR8

New-onset 
macroalbuminuria

59% RRR8

Inflammatory 
Biomarkers6

@TZP 5-15mg
hsCRP -36%
YKL-40 -31%
ICAM-1 –11%
Leptin – 34%



SURPASS - CVOT

Nicholls SJ et al. Am Heart J. 2024;267:1-11.
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Changes in Body 
Weight Parameters 
in Humans with
Multiple Ascending 
Doses of AMG 133.

Véniant MM et al Nat Metab. 
2024;6:290-303
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Mazdutide Reduced Blood Glucose and Body Weight in Chinese T2DM Patients

Zhang B et al Diabetes Care 2024;47:160–168



Effects on HbA1c and Body Weight Reduction of Survodutide, a Dual Glucagon/GLP-1 Receptor 
Agonist, vs. Placebo and Semaglutide in T2DM Patients

Bluher M et al Diabetologia 2023;67:470–482



Safety of Survodutide, 
a Dual 
Glucagon/GLP-1-RA, 
vs. Placebo and 
Semaglutide in T2DM 
Patients

Bluher M et al Diabetologia 
2023;67:470–482



Dual Agonists – Building on Top of GLP1RAs

Melson E et al Clinical Medicine 2023 Vol 23, No 4: 337–46



Efficacy of Co-
administered QW 
Cagrilintide 2·4 mg 
with QW Semaglutide 
2·4 mg in T2DM

Frias JP, et al Lancet.2023;402: 
720-730
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Efficacy of Retatrutide 
(GIP,/GLP-1/Glucagon 
Receptor Agonist) in T2DM 
People: a Randomised, 
Double-blind, Placebo and 
Active-controlled, Parallel-
group, Phase 2 Trial

Rosenstock J., et al. Lancet. 2023; 
402:529-544



Triple Hormone 
Receptor Agonist 
Retatrutide for 
Metabolic Dysfunction-
associated Steatotic 
Liver Disease

Sanyal AJ et al Nat Med. 2024 Jun
10. Online ahead of print.



The future of GLP-1 
Medicines 
Encompasses a 
Multiagonist Approach

Drucker DJ Diabetes Care 2024 
https://doi.org/10.2337/dci24-0003
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