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Plasma concentrations of insulin, GLP-1 (total), and gastric inhibitory peptide (GIP; 
total) during the day time in healthy subjects. 

Jens Juul Holst Physiol Rev 2007;87:1409-1439



Ridotti livelli post-prandiali del GLP-1 in pazienti con 
Diabete di tipo 2

*P<0.05, Diabete di Tipo 2 vs NGT. 
Riprodotto con il permesso di Toft-Nielsen MB et al. J Clin Endocrinol Metab. 2001;86:3717–3723. 
Copyright © 2001, The Endocrine Society.
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The Reduced Incretin Effect Associates With Reduced β-Cell Function in 
People With T2D¹

aSignificant difference (P<.05). 1.Nauck MA, Meier JJ. Lancet Diabetes Endocrinol. 2016;4(6):525-536. 
Fig. 3 ref.1



(a) GLP-1, 

(b) exenatide, 

(c) lixisenatide, 

(d) efpeglenatide, 

(e) liraglutide, 

(f) semaglutide, 

(g) dulaglutide, 

(h) albiglutide. 



GLP-1 receptor agonists have multifactorial 
effects beyond glycaemic control

GLP-1RA, glucagon-like peptide-1 receptor agonist; ANP, atrial natriuretic peptide.
1. Müller TD, et al. Mol Metab. 2019;30:72-130; 2. Tsimihodimos V, et al. Eur J Pharmacol. 2018;818:103‐109.
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Slide credit: clinicaloptions.com

GLP-1 RA Comparative Studies in T2D: Change in A1C

*P <.05. †P <.05, meeting predefined noninferiority margin.
Figure adapted from: Trujillo. Ther Adv Endocrinol Metab. 2021;12:2042018821997320. Note that direct comparisons between clinical trials cannot be made.
Ahmann. Diabetes Care. 2018;41:258. Blevins. J Clin Endocrinol Metab. 2011;96:1301. Buse. Lancet. 2009;374:39. Buse. Lancet. 2013;381:117. 
Capehorn. Diabetes Metab. 2020;46:100. Drucker. Lancet. 2008;372:1240. Dungan. Lancet. 2014;384:1349. Nauck. Diabetes Care. 2016;39:1501. 
Pratley. Lancet. 2019;394:39. Pratley. Lancet Diabetes Endocrinol. 2018;6:275. Rosenstock. Diabetes Care. 2013;36:2945. Wysham. Diabetes Care. 
2014;37:2159. Yabe. Lancet Diabetes Endocrinol. 2020;8:392. Yamada. Lancet Diabetes Endocrinol. 2020;8:377. 
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Slide credit: clinicaloptions.com

Trials of GLP-1 RAs in T2D: Changes in Body Weight

*P <.05. 
Figure adapted from: Trujillo. Ther Adv Endocrinol Metab. 2021;12:2042018821997320. Note that direct comparisons between clinical trials cannot be made.
Ahmann. Diabetes Care. 2018;41:258. Blevins. J Clin Endocrinol Metab. 2011;96:1301. Buse. Lancet. 2009;374:39. Buse. Lancet. 2013;381:117. 
Capehorn. Diabetes Metab. 2020;46:100. Drucker. Lancet. 2008;372:1240. Dungan. Lancet. 2014;384:1349. Nauck. Diabetes Care. 2016;39:1501. 
Pratley. Lancet. 2019;394:39. Pratley. Lancet Diabetes Endocrinol. 2018;6:275. Rosenstock. Diabetes Care. 2013;36:2945. Wysham. Diabetes Care. 
2014;37:2159. Yabe. Lancet Diabetes Endocrinol. 2020;8:392. Yamada. Lancet Diabetes Endocrinol. 2020;8:377.
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Dalsgaard et al. DOM 2017





Digestione Perfusione Ossidazione

Il ruolo delle Incretine





Actions and potential mechanisms of GLP1R 
agonists in HF

Ussher et al. nat Rev Cardiol 2023





Il Futuro: doppio, triplo, etc…

GLP-1RA GIPRA

TIRZEPATIDE ✔ ✔



Tirzepatide Is a 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 a Potent GIPR / GLP-1R unimolecular
Dual Agonist

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

Potency for the GLP-1R is slightly 
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.









Overview of the SURPASS Studies

Study Design N Background
Therapy

Comparator
Mean Baseline Characteristics

A1C, % Duration of 
Diabetes, Yr

BMI, kg/m2

SURPASS-11 Blinded 478 None Placebo 7.94 4.7 31.9

SURPASS-22 Open label 1879 Metformin Semaglutide 8.28 8.6 34.2

SURPASS-33 Open label 1444 Metformin ± SGLT-2i Degludec 8.17 8.4 33.5

SURPASS-44 Open-label 2000 Metformin ± SGLT2 or SU Glargine 8.52 11.8 NR

SURPASS-55 Blinded 475 Glargine ± metformin Placebo 8.31 13.3 33.4

SURPASS-
CVOT6 Blinded 12,500 

(planned) Any Dulaglutide NR NR NR

1. Rosenstock. Lancet. 2021;398:143. 2. Frias. NEJM. 2021;[Epub]. 3. Ludvik. ADA 2021. Abstr 78-LB. 
4. Lily news release. investor.lilly.com/news-releases/news-release-details/lillys-tirzepatide-achieves-all-primary-and-key-secondary-
study. 5. Dahl. ADA 2021. Abstr 80-LB. 6. NCT04255433. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


SURPASS: Tirzepatide Reduces A1C in Type 2 Diabetes

0.04%

-1.87%*-1.89%*
-2.07%*

SURPASS-11

(40 Wk)
Baseline A1C: 7.9%

N = 478

SURPASS-33

(52 Wk)
Baseline A1C: 8.2%

N = 1444

SURPASS-55

(40 Wk)
Baseline A1C: 8.3%

N = 475

-1.34%

-1.93%*

-2.20%*
-2.37%*

No background OAMs

Placebo TZP
5 mg

TZP
10 mg

TZP
15 mg

SURPASS-22

(40 Wk)
Baseline A1C: 8.3%

N = 1879

-1.86% -2.09%*

-2.37%*
-2.46%*

Background metformin

TZP
5 mg

TZP
10 mg

TZP
15 mg

Semaglutide
1 mg

Background metformin, 
or

metformin + SGLT-2i

TZP
5 mg

TZP
10 mg

TZP
15 mg

Insulin
degludec

Placebo TZP
5 mg

TZP
10 mg

TZP
15 mg

Background insulin glargine,
with or without metformin

-0.93%

-2.23%*

-2.59%* -2.59%*

SURPASS-44

(52 Wk)
Baseline A1C: 8.52%

N = 2002

-1.44%

-2.24%*

-2.43%*
-2.58%*

TZP
5 mg

TZP
10 mg

TZP
15 mg

Insulin
Glargine

Background metformin, or
metformin + SGLT-2i or 

SU1. Rosenstock. Lancet. 2021;398:143. 2. Frias. NEJM. 2021;385:503. 3. Giorgino. ADA 2021. Abstr 78-LB. 4. Lily news release. 
investor.lilly.com/news-releases/news-release-details/lillys-tirzepatide-achieves-all-primary-and-key-secondary-study.
5. Dahl. ADA 2021. Abstr 80-LB.

* Denotes statistical significance to comparator.

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


2.3 kg 1.9 kg 1.7 kg

SURPASS: Weight Loss With Tirzepatide in T2D

No background OAMs

Placebo TZP
5 mg

TZP
10 mg

TZP
15 mg

-0.9%

-0.7 kg

-7.9%

-9.3%

-11.0%

-7.0 kg*
-7.8 kg*

-9.5 kg*

SURPASS-11

(40 Wk)
Baseline Weight 85.9 kg

Background metformin, or metformin
+ SGLT-2i

TZP
5 mg

TZP
10 mg

TZP
15 mg

Insulin
degludec

2.7%

-8.1%

-7.5 kg*

-11.4%

-13.9%

-10.7 kg*

-12.9 kg*

SURPASS-33

(52 Wk)
Baseline Weight 94.3 Kg

Background insulin glargine,
with or without metformin

Placebo TZP
5 mg

TZP
10 mg

TZP
15 mg

-6.6%

-6.2 kg*

-8.9%

-8.2 kg*

-11.6%

-10.9 kg*

1.7%

SURPASS-55

(40 Wk)
Baseline Weight: 95.2 Kg

Background metformin

TZP
5 mg

TZP
10 mg

TZP
15 mg

Semaglutide
1 mg

-6.7%

-6.2 kg

-8.5%

-7.8 kg*

-11.0%

-10.3 kg*

-13.1%

-12.4 kg*

SURPASS-22

(40 Wk)
Baseline Weight: 93.7 Kg 

Background metformin, 
+ SGLT-2i + SU

TZP
5 mg

TZP
10 mg

TZP
15 mg

Insulin
glargine

2.2%

-8.1%

-7.1 kg*

-10.7%

-13.0%

-9.5 kg*

-13.0 kg*

SURPASS-44

(52 Wk)
Baseline Weight: 90.3 Kg

* Denotes statistical significance to comparator. 

Slide credit: clinicaloptions.com

1. Rosenstock. Lancet. 2021;398:143. 2. Frias. NEJM. 2021;385:503. 3. Giorgino. ADA 2021. Abstr 78-LB. 4. Lily news release. 
investor.lilly.com/news-releases/news-release-details/lillys-tirzepatide-achieves-all-primary-and-key-secondary-study. 
5. Dahl. ADA 2021. Abstr 80-LB.

http://www.clinicaloptions.com/


SURPASS-3 MRI: Tirzepatide Reduces Fat Liver Content

ETD, estimated treatment difference; LFC, liver fat content; * p<0·05; †p<0·0001; ‡ p<0·01, vs baseline. Gastaldelli A, et al, Lancet Diabetes Endocrinol 2022



SURPASS 4 - Kaplan-Meier Plot of Time to First Occurrence 
of Positively Adjudicated MACE-4

Pooled Tirzepatide 995 47 0.74 (0.51–1.08)

Insulin Glargine 1000 62

Del Prato S et al Lancet 2021; 398:1811-1824



Il Futuro: doppio, triplo, etc…

GLP-1RA GIPRA GLUCAGONE RA OSSINTOMODULINA AMILINA

TIRZEPATIDE ✔ ✔
COTADUTIDE ✔ ✔
PEGAPAMODUTIDE ✔
MAZDUTIDE ✔
EFINOPEGDUTIDE ✔
PEMVIDUTIDE ✔ ✔
CAGRISEMA ✔ ✔
RETATRUTIDE ✔ ✔ ✔
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