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ERAS OF DIABETES
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TREAT TO TARGET

TREAT TO BENEFIT

TREAT TO 
SATISFACTION

TREAT TO PREVENT 

TREAT TO REMISSION 

TARGET
GLOBALEGOALS OF CARE
PREVENT COMPLICATIONS
OPTIMIZE QUALITY OF LIFE



GLP-1Ras



Pleiotropic effects of GLP-1 RAS



Nauck MA et al, Mol Met 2021

GLP-1Ras EFFICACY

⊗HbA1c vs Baseline (%) ⊗BodyWeight vs Baseline (kg)



All-cause mortality
-12% RRR

Cardiovascular death
-13% RRR

Hospitalisation for 
heart failure
-11% RRR

+

-14% RRR

Kidney outocomes + 
macroalbuminuria

-21% RRR
Worsening Kidney function

-14% RRR

-17% RRR
Fatal non fatal stroke

Fatal non fatal MI

-10% RRR

GLP1 AGONISTS

GLP-1RA MIGLIORANO GLI ESITI NELLE PERSONE CON DM TIPO 2

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



Semaglutide demonstrated a 24% risk reduction of a composite outcome, incl. kidney disease 
progression, CV and kidney death in people with CKD and T2D

Full analysis set. Data from the in-trial period. * Superiority if p value <0.0322
Numbers shown in the lower panels represent the number of participants at risk. CI, confidence interval; CV, cardiovascular; eGFR, estimated glomerular filtration rate; HR, hazard ratio. Perkovic V, et al. N Engl J Med. 2024: DOI: 10.1056/NEJMoa2403347

Time to first occurrence of a composite 
endpoint consisting of: 

• Onset of persistent ≥50% reduction in 
eGFR compared with baseline

• Onset of persistent 
eGFR <15 mL/min/1.73 m2

• Initiation of chronic renal replacement 
therapy
(dialysis or kidney transplantation)

• Renal death

• CV death 0 6 12 18 24 30 36 42 48
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SELECT: Key trial results

HRs (95% CI) for the confirmatory secondary 
endpoints were1:
• Death from CV causes: 0.85 (0.71; 1.01); p=0.07*
• HF composite†: 0.82 (0.71; 0.96)
• Death from any cause: 0.81 (0.71; 0.93)

2°

Confirmatory secondary endpoints

The safety and tolerability profile of semaglutide 2.4 
mg in people with established CVD and overweight 
or obesity was consistent with previous 
semaglutide 2.4 mg trials1

Safety and tolerability

Semaglutide 2.4 mg reduced the risk of MACE by 
20% vs placebo1

Primary endpoint
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HR 0.80 (95% CI: 0.72; 0.90)
p<0.001 for superiority

Semaglutide 2.4 mg
Placebo

*p-value did not meet statistical significance required for hierarchical testing and so superiority testing was not performed for the remaining confirmatory 
secondary endpoints. †HF hospitalisation, urgent HF visit or CV-related death.
CI, confidence interval; CV, cardiovascular; CVD, cardiovascular disease; GI, gastrointestinal; HF, heart failure; HR, hazard ratio; MACE, major adverse 
cardiovascular event.

Lincoff AM et al. N Engl J Med 2023;DOI:10.1056/NEJMoa2307563



GLP-1RA: not only glycemic control…





EMERGING ROLE OF GIP IN GLUCOSE HOMEOSTASIS: 
BEYOND GLP-1 IN DIABETES AND METABOLIC DISORDERS

GIP



Islet of Langerhans 
(endocrine pancreas)

GIP ~44%

GLP-1 ~22%

Substrate absorption

Neural transmission

Jejunal mucosa

Duodenal mucosa

K cells

L cells

Jejunum

Glucose 
~33%

Negligible

β cells (insulin)

α cells (glucagon)
δ cells (somatostatin)

Pancreatic polypeptide cells 

Capillaries 

IN HEALTHY SUBJECTS, GIP ACCOUNTS FOR THE MAJORITY OF INSULIN SECRETION

Nauck MA and Meier JJ -Diabetes 2019; 68:897-90



modifIcata da Melson. Int J Obes (Lond). 2024;[Epub]. CC BY 3.0. 

Amylin
(Pancreas)

GLP-1
(Ileum)

GIP
(Duodenum)

PYY
(Ileum)

Glucagon
(Pancreas)

GIP

GLP-1 Amylin

Glucagon
↓ appetite
↓ food intake

↑ nausea

↑ insulin

↑ hepatic glucose production
↑ lipid oxidation
↓ hepatic lipid synthesis

↓ gastric emptying

↑ energy expenditure

↑ heart rate

↓ appetite  ↓ food intake

↓ glucagon

↑ energy expenditure

↓ gastric emptying

↓ osteoclast activity
↑ osteoblast activity

PYY
↓ appetite
↓ food intake

↑ nausea

↓ gastric emptying

↑ energy expenditure

↓ appetite
↓ food intake

↑ nausea

↑ insulin  ↓ glucagon

↓ gastric emptying

↑ lipolysis

↑ cardioprotection  
↓ heart rate

↓ appetite ↓ nausea

↑ insulin ↑ glucagon

↓ gastric acid secretion

↑ lipid deposition 
↑ lipogenesis

↓ bone resorption

OXM
(Ileum)

OXM
↓ appetite
↓ food intake

↑ nausea

↑ insulin

↓ gastric emptying

↑ energy expenditure

Secretion and Main Actions of Gut Hormones

https://creativecommons.org/licenses/by/3.0/


Obesity management as a primary treatment goal for type 2 diabetes: time to reframe the conversation 
 LINGVAY  L LANCET 2021

PARADIGM SHIFT FROM GLUCOCENTRIC TO WEIGHT APPROACH



Eka Melson,A Alexander Dimitri MirasB and Dimitris Papamargaritis CClinical Medicine 2023 Vol 23, No 4: 337–46

FUTURE THERAPIES FOR OBESITY 



GLP1-RA GIP-RA GIP-RA
antagonism GLUCAGONE RA OSSINTOMODULINA AMILINA PYY AGONISM

TIRZEPATIDE

AMG 133

SERVODUTIDE- 
EFINOPEGDUTIDE -
PEMVIDUTIDE

MAZTUDITE - 
PEGAPAMODUTIDE

CAGRISEMA

NNC0165-1875

RETATRUDITE

MOLECOLE AD AZIONE MULTITARGET: DOPPIO, TRIPLO…



Tirzepatide is a unimolecular dual GIPR / GLP-1R agonist

• Tirzepatide is a multi-functional peptide 
based on the native GIP peptide 
sequence, modified to bind to both GIPR 
and GLP-1R

• Tirzepatide is a 39 amino acid linear 
peptide and includes a C20 fatty diacid 
moiety

• Tirzepatide has a mean half-life of 
approximately 5 days (116.7 hours), 
enabling once-weekly dosing

GIP = glucose-dependent insulinotropic polypeptide; GIPR = glucose-dependent insulinotropic polypeptide receptor; GLP-1R = glucagon-like peptide-1 receptor.
Coskun T, et al. Mol Metab. 2018;18:3-14.

Tirzepatide is not the sum of GIP and GLP-1. It is a single molecule



Tirzepatide is a potent activator of both GIP and GLP-1 receptors

In vitro, tirzepatide has a potency for the GIPR 
similar to native GIP.*

Potency for the GLP-1R is weaker than native 
GLP-1.*
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*In overexpressed HEK cells.
cAMP = cyclic adenosine monophosphate; GIP = glucose-dependent insulinotropic polypeptide; GIPR = glucose-dependent insulinotropic polypeptide receptor; GLP-1 = glucagon-like peptide-1; GLP-1R = glucagon-like peptide-1 receptor; 
HEK = human endometrial adenocarcinoma; TZP = tirzepatide.
Coskun T, et al. Mol Metab. 2018;18:3-14.



The importance of glucose-dependent insulinotropic polypeptide receptor activation for the effects of tirzepatide
Lærke S. Gasbjerg MD, Mette M. Rosenkilde MD, Juris J. Meier MD, Jens J. Holst MD, Filip K. Knop MD
First published: 08 August 2023

https://dom-pubs.onlinelibrary.wiley.com/authored-by/Gasbjerg/L%C3%A6rke+S.
https://dom-pubs.onlinelibrary.wiley.com/authored-by/Rosenkilde/Mette+M.
https://dom-pubs.onlinelibrary.wiley.com/authored-by/Meier/Juris+J.
https://dom-pubs.onlinelibrary.wiley.com/authored-by/Holst/Jens+J.
https://dom-pubs.onlinelibrary.wiley.com/authored-by/Knop/Filip+K.
https://dom-pubs.onlinelibrary.wiley.com/journal/14631326


TIRZEPATIDE CAUSES FASTER RECYCLING OF INTERNALIZAED GLP-1R 
IN HEK293T CELLS

Mol Metab. 2021 Jul;49:101181

GLP-1 and semaglutide cause internalization of GLP-1 receptor  limits the effect

TZP increases membrane GLP-1 receptor  potentiates the effect 



Stomach
• ↓ Gastric Emptying   

Skeletal Muscle
• ↑ Insulin Sensitivity
• ↑ Metabolic Flexibility
• ↓ Ectopic Lipid Accumulation  

Subcutaneous White Adipose Tissue
• ↑ Insulin Sensitivity
• ↑ Lipid Buffering Capacity 
• ↑ Blood Flow
• ↑ Storage Capacity
• ↓ Proinflammatory Immune Cell Infiltration

Liver
• ↑ Insulin Sensitivity
• ↓ Hepatic Glucose Production
• ↓ Ectopic Lipid Accumulation  

Pancreas 
• ↑ Insulin 
• ↓ Glucagon    

Systemic
• ↓ Hyperglycemia

Systemic
• ↓ Hyperglycemia, Dietary Triglyceride

Pancreas
• ↑ Insulin 
• ↑ Glucagon   

Central Nervous System

Skeletal 
Muscle

Liver

Subcutaneous 
White Adipose 

Tissue

Pancreas

Stomach

Central Nervous System
• ↑ Satiety
• ↓ Food Intake
• ↑ Nausea
• ↓ Body Weight

Central Nervous System
• ↓ Food intake
• ↓ Nausea  
• ↓ Body weight

GLP-1 Receptor Agonism GIP Receptor Agonism

GIP Receptor Agonism
GLP-1 Receptor Agonism  

Indirect Action

Can next generation incretin therapies combine GLP-1R 
and GIPR-mediated actions?

Adapted from: Samms RJ, et al. Trends Endocrinol Metab. 2020;31(6):410-421



Meccanismo d'azione di Tirzepatide

1. Heise T, et al. Oral presentation at: ADA 2022. Abstract 338-OR. 2. Gastaldelli A, et al. Lancet Diabetes Endocrinol. 2022;10(6):393-406. 3. Heise T, et al. Lancet Diabetes Endocrinol. 2022;10(6):418-429. 4. Samms RJ, et al. Trends 
Endocrinol Metab. 2020;31(6):410-421.

Azione sistemica4

• ↑ sensibilità all’insulina

Sistema Nervoso Centrale1

• ↓ Appetito
• ↓ Assunzione di cibo

Fegato2

• ↓ Contenuto di grassi nel fegato

Stomaco3

• ↓ Svuotamento gastrico

Pancreas2

• Migliora la sensibilità al glucosio delle cellule β
• ↑ Secrezione di Insulina
• ↓ Secrezione di Glucagone

Sistema Nervoso Centrale

Azioni
Sistemiche

Fegato Stomaco

Pancreas



SURPASS Program: 
Clinical Trials Across the T2D Spectrum

SURPASS-1
vs. placebo1

Drug-naïve or 
washout from 

any OAM

SURPASS-2
vs. semaglutide2

Add-on to metformin

SURPASS-3
vs. insulin degludec3

Add-on to metformin with or 
without SGLT-2i

SURPASS-5
vs. placebo5

Both with insulin glargine
with or without metformin

SURPASS-6 
vs. insulin lispro6 (TID)

Both with insulin glargine
with or without metformin

(ongoing)

SURPASS-4
vs. insulin glargine4

Add-on to ≥1 and ≤3 OAMs 
(metformin, SGLT-2i, or SU)

SURPASS-CVOT7

H2H comparing TZP vs. dulaglutide
>12,000 participants (ongoing)

Monotherapy 2-Drug
Combination

2-3 Drug 
Combinations

2-4 Drug 
Combinations

Combination
With Insulin

CVOT = cardiovascular outcomes trial; H2H = head-to-head; OAM = oral antihyperglycemic medication; SGLT2i = sodium-glucose co-transporter-2 inhibitor; SU = sulfonylurea; TID = three times daily; T2D = type 2 diabetes; 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. 6. 
https://clinicaltrials.gov/ct2/show/NCT04537923 (Accessed May 06, 2022). 7. https://clinicaltrials.gov/ct2/show/NCT04255433 (Accessed May 06, 2022).

Total studied population: 7699 T2 diabetic patients 

SURPASS-EARLY
to understand the effect of TZP when used early in the treatment paradigm 

compared to Intensified Conventional Care for the treatment of  T2D (ongoing)



*p<0.001 vs. placebo or active comparator.
Data are LSM (SE). mITT population (efficacy analysis set). MMRM analysis. Data labels are % HbA1c. Number of participants (N) mentioned is randomized participants.
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. 6. 6. 
Rosenstock J, et al. JAMA. 2023;330(17):1631–1640

Tirzepatide All Doses Are Associated To Superior Hba1c Reduction Vs 
Comparators



*p<0.001 vs. placebo or active comparator.
Data are LSM (SE). mITT population (efficacy analysis set). MMRM analysis. Data labels are % HbA1c. Number of participants (N) mentioned is randomized participants.
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. 6. 6. 
Rosenstock J, et al. JAMA. 2023;330(17):1631–1640

Study SURPASS-11 SURPASS-22 SURPASS-33 SURPASS-44 SURPASS-55 SURPASS-66

Duration 40 Weeks 40 Weeks 52 Weeks 52 Weeks 40 Weeks 52 Weeks

Baseline HbA1c 7.9% 8.3% 8.2% 8.5% 8.3% 8.8%

N 478 1879 1444 2002 475 1425

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

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
Add-on to insulin 

glargine ± MET
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Tirzepatide already at 5 mg  provide clinically relevant HbA1c reduction 
superior both to placebo and active comparators

Tirzepatide 5 mg Comparator



Higher Percentages Of Tirzepatide Treated Subjects Achieved Normal Hba1c 
Level (< 5,7%)

*p<0.001 vs. placebo or active comparator.
Data are estimated mean; mITT population (efficacy analysis set). Logistic regression.
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. 6. 6. 
Rosenstock J, et al. JAMA. 2023;330(17):1631–1640



Tirzepatide Produces Clinically Significant Weight Reductions Versus Placebo 
and Active Comparators

*p<0.001 vs. placebo or active comparator.
Data are LSM (SE); mITT population (efficacy analysis set). MMRM analysis. 
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. 6. 6. 
Rosenstock J, et al. JAMA. 2023;330(17):1631–1640.



Tirzepatide Already at 5 mg Produces Clinically Significant Weight Reductions 
Versus Placebo and Active Comparators

*p<0.001 vs. placebo or active comparator.
Data are LSM (SE); mITT population (efficacy analysis set). MMRM analysis. 
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. 6. 6. 
Rosenstock J, et al. JAMA. 2023;330(17):1631–1640.
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Incidence of Nausea Over Time Through 40 Weeks
SURPASS-2 (Tirzepatide versus Semaglutide)

Most cases of nausea were mild to moderate, transient, and  occurred during the dose-escalation 
period in all groups

Mild
Moderate
Severe

Data are percentage of participants who reported a new event relative to participants at risk during a time interval; mITT population (safety analysis set). Shaded areas indicate the period of time before reaching the maintenance dose of 
the study treatments. Incidence refers to the proportion of participants who have a new event during a time interval.
mITT = modified intent-to-treat; SEMA = semaglutide; TZP = tirzepatide.
Frias JP, et al. N Eng J Med. 2021;385(6):503-515. 



Incidence of Diarrhea Over Time Through 40 Weeks
SURPASS-2 (Tirzepatide versus Semaglutide)

Data are percentage of participants who reported a new event relative to participants at risk during a time interval. mITT population (safety analysis set). Shaded areas indicate the period of time before reaching the maintenance dose of the study treatments. 
Incidence refers to the proportion of participants who have a new event during a time interval.
mITT = modified intent-to-treat; SEMA = semaglutide; TZP = tirzepatide.
Frias JP, et al. N Eng J Med. 2021;385(6):503-515.

Mild
Moderate
Severe

Most cases of diarrhea were mild to moderate, transient, and 
occurred during the dose-escalation period in all groups
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Other Adverse Events of Interest 

aAdjudication-Confirmed.

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.

Parameters SURPASS-11 SURPASS-22 SURPASS-33 SURPASS-44 SURPASS-55

Pancreatitisa 0
2 (TZP 10 mg)
2 (TZP 15 mg)

3 (SEMA 1 mg)
0

3 (TZP 5 mg)
2 (TZP 10 mg)
1 (TZP 15 mg)

1 (Insulin Glargine)  

0

Cholelithiasis 1 (TZP 5 mg)

4 (TZP 5 mg)
4 (TZP 10 mg)
4 (TZP 15 mg)

2 (SEMA 1 mg)

2 (TZP 5 mg)
1 (TZP 10 mg)
1 (TZP 15 mg) 

3 (TZP 5 mg)
1 (TZP 10 mg)
1 (TZP 15 mg)

4 (Insulin Glargine)   

1 (TZP 5 mg)

Medullary Thyroid Carcinoma 0 0 0 0 0

Diabetic Retinopathy 0 2 (TZP 10 mg) 2 (TZP 5 mg)
1 (TZP 15 mg) 

2 (TZP 5 mg)
1 (TZP 10 mg)
1 (TZP 15 mg)

1 (Insulin Glargine)

0



2020 2021 2022 2023 2024

SURMOUNT 
PROGRAM 
INITIATION

2025
Note: Abbreviations and References are mentioned in the speaker note section.
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SURMOUNT-1: primary and main secondary end point in subjects with obesity

TZP 5 mg vs PBO* TZP 10 mg vs PBO TZP 15 mg vs PBO

ETD (%) (95% CI) −13.5 (−14.6 to −12.5) −18.9 (−20.0, −17.8) −20.1 ( −21.2, −19.0)

P value <.001 

Tirzeptide 5 mg

Tirzepatide 10 mg

Tirzepatide 15 mg

Placebo

ETD = Estimated Treatment Difference; 
Jastreboff AM, et al. N Engl J Med. 2022;387(3):205-216.

% body weight reduction from baseline % of subjects achieving different targets of body 
weight reduction

From – 14,6 cm (TZP 5 mg) up to -19,9 cm  (TZP 15 mg) of Waist Circumference reduction respect to baseline 



Most gastrointestinal events were transient, occurring primarily during the dose-escalation period, and were mostly mild to 
moderate in severity

Incidence of Nausea, Vomiting, and Diarrhea Over Time in subject with 
obesity: SURMOUNT 1 Study

VomitingNausea Diarrhea

Note: Percentages are based on number of participants at risk at specific observation time

TZP = Tirzepatide.
Jastreboff AM, et al. New Engl. J. Med. 2022; doi: 10.1056/NEJMoa2206038 (Online ahead of print).
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In sintesi, le prove del mondo reale del database FAERS descrivono un 
profilo di sicurezza rassicurante per TZP. 
Pur mostrando un'efficacia impressionante, la TZP mantiene una 
tollerabilità gastrointestinale simile rispetto alla classe ampiamente 
utilizzata di GLP-1RA senza aumentare il rischio di pancreatite, 
retinopatia diabetica e carcinoma midollare della tiroide.
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