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GLP-1 and GLP-2 hormones

GLP-1 drug sales hit $22 billion (2

Semaglutide was
approved by the FDA
(2021)

Triple agonists showed . . _
superior weight loss in The first clinical trial of

mice (2014) an oral diabetes drug
based on GLP-1 (2021)

Liraglutide was Dual agonists’ first
approved by the clinical trial (2018)
FDA (2010)

Dual agonists
showed enhanced
therapeutic effects

were identified through gene
sequencing (1983)

Aglucagon- | g p.1(7.37)
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1
in fish (1982) intestine (1983)

GLP-1(7-36) was
confirmed (1987)

Exendin-4 was
extracted from Gila
monster venom (1991)

(2009)

Exenatide became the
first FDA-approved
GLP-1 analog (2005)

Liraglutide began
clinical trial (2000)

GLP-1 @ GLP-1RAs [ Clinical Trial
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Zheng, Zhikai et al. “Glucagon-like peptide-1 receptor: mechanisms and advances in therapy.” Signal transduction and targeted therapy vol. 9,1 234. 18 Sep. 2024, doi:10.1038/s41392-024-01931-z




L’impatto sul peso corporeo di semaglutide 2.4 mg/settimana in pazienti con sovrappeso/obesita
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Sztanek, Ferenc et al. “New Developments in Pharmacological Treatment of Obesity and Type 2 Diabetes-Beyond and within GLP-1 Receptor Agonists.” Biomedicines vol. 12,6 1320. 13 Jun. 2024, doi:10.3390/biomedicines12061320
e



La protezione cardiovascolare di semaglutide 2.4 mg/settimana in pazienti con sovrappeso/obesita
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Lincoff, A Michael et al. “Semaglutide and Cardiovascular Outcomes in Obesity without Diabetes.” The New England journal of medicine vol. 389,24 (2023): 2221-2232. doi:10.1056/NEJM0a2307563
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Il razionale del doppio agonista: GLP-1 e GIP

GLP-1

1 Insulin secretion,

¥ glucagon secretion

¥ Fasting and postprandial
glucose

4 Gastric emptying
¥ Postprandial glucose

1 Feeling full
+ Body weight

¥+ Cardiovascularrisk

Modificato da Sztanek, Ferenc et al. “New Developments in Pharmacological Treatment of Obesity and Type 2 Diabetes-Beyond and within GLP-1 Receptor Agonists.” Biomedicines vol. 12,6 1320. 13 Jun. 2024,

doi:10.3390/biomedicines12061320

GIP

1 Insulin secretion
+ Fasting and
postprandial glucose

1 Lipogenesis, lipid uptake
1 ¢ Lipolysis

¥ Food intake, weight

+ Stomach emptying
¢ Postprandial glucose




L’effetto di Tirzepatide su peso corporeo e glicata in pazienti con diabete di tipo 2

Tirzepatide S mg

100 Tirzepatide 10 mg

88.93

82.63
86.69

Tirzepatide 15 mg
Insulin

79.54
558
80.35
e e o ¥

77.12

80

61.81
66.52

60

50,39
48.94

40 3

Percentage of participants
acheiving the outcome
33.88
31.09
31.46

20 5

719
1.67
0.32
3.34

Ala, Moein et al. “Tirzepatide outcompetes long-acting insulin in managing type 2 diabetes: a meta-analysis of three phase 3 randomized controlled trials.” International journal of obesity (2005), 10.1038/s41366-024-01621-4.
29 Aug. 2024, doi:10.1038/s41366-024-01621-4




L’effetto cardioprotettivo di Tirzepatide

All tirzepatide All comparator Hazard ratio Hazard ratio Fvalue
N = 4887 N=2328 with 95% CI (95% CI)
n (n/100 person-years®) n (n/100 person-years®)

Composite MACE-4 72 (1.35) 70 (1.61) —0—-— 0.80 (0.57, 1.11) 0.183

Death due to cardiovascular cause® 25 (0.48) 22 (0.43) & 0.90 (0.50, 1.61)
Myocardial infarction 30 (0.58) 30 (0.71) »— 0.76 (0.45, 1.28)
Stroke 15 (0.27) 15 (0.35) * 0.81 (0.39, 1.68)
Hospitalization for unstable angina 5(0.09) 9(0.20) & : 0.46 (0.15, 1.41)

Composite MACE-3° 67 (1.25) 62 (1.42) —0— 0.83 (0.58, 1.18) 0.306
Composite MACE-3 or hospitalization 74 (1.39) 71(1.71) —0— 0.78 (0.56, 1.08) 0137
for heart failure :

Hospitalization for heart failure 10 (0.19) 9(0.29) * ; 0.67 (0.26, 1.70)

All-cause death 41 (0.76) 39 (0.86) ———— 0.80 (0.51, 1.25)

] | |
0.0 0.5 1.0 1.5 2.0
In favor In favor
of tirzepatide of comparator

Sattar, N., McGuire, D.K., Pavo, I. et al. Tirzepatide cardiovascular event risk assessment: a pre-specified meta-analysis. Nat Med 28, 591-598 (2022). https://doi.org/10.1038/s41591-022-01707-4



L’effetto nefroprotettivo di Tirzepatide
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Insulin glargine 969 957 864 870886 5a0 291 ag 847 847 847 Insulin glargine 897 847 859 577 279 Q0 809 809 809

Heerspink, Hiddo J L et al. “Effects of tirzepatide versus insulin glargine on kidney outcomes in type 2 diabetes in the SURPASS-4 trial: post-hoc analysis of an open-label, randomised, phase 3 trial.” The lancet. Diabetes &

endocrinology vol. 10,11 (2022): 774-785. doi:10.1016/52213-8587(22)00243-1
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La cardionefroprotezione di Tirzepatide da dati real-world
1.0 -

0.98
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Tirdepatide

mortalita per tutte le cause: -42%

di MACE -20%

T di MACE e mortalita per tutte le cause -24%

Survival probability
o ]
£

0.92+ : : 4
GLP-1 RA * dieventirenali -48%
0.904
Log-rank P 001
088+ r i ' 1 ¥
i} 4 H 1 1B FLi]
Mo. at risk Time. mo
(Ho. of events)
Tirzepatida 14832 (D) 13879({33) 12162 (61} 7327 (83) 3172 (95)
GLP-1 RA 14832 (D) 13881 (60) 12098 (106) 7184 (143) 3025 (164)

Chuang, Min-Hsiang et al. “Clinical Outcomes of Tirzepatide or GLP-1 Receptor Agonists in Individuals With Type 2 Diabetes.” JAMA network open vol. 7,8 €2427258. 1 Aug. 2024, doi:10.1001/jamanetworkopen.2024.27258
e e
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Press, Michaela et al. “Protein aggregates and proteostasis in aging: Amylin and B-cell function.” Mechanisms of ageing and development vol. 177 (2019): 46-54. doi:10.1016/j.mad.2018.03.010




L’impatto di Cagrilintide in pazienti con sovrappeso/obesita
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Lau, David C W et al. “Once-weekly cagrilintide for weight management in people with overweight and obesity: a multicentre, randomised, double-blind, placebo-controlled and active-controlled, dose-finding phase 2 trial.” Lancet
(London, England) vol. 398,10317 (2021): 2160-2172. d0i:10.1016/S0140-6736(21)01751-7



L’effetto di Cagrilintide-Semaglutide in pazienti con diabete di tipo 2

1-?% 5-?%
87% 10-8%
237% 281%
42:5%
54-0%
67:3%
[ Time above high range:
>13-9 mmol/L (>250 mg/dL)
[ Time above range:
>10-0 mmol/L (>180 mg/dL)

B Time in range:
3:9-10-0 mmol/L (70-180 mg/dL)
B Time below range:

—— —_— <3-9 mmol/L (<70 mg/dL)
0-1% 0-8% 0-1% 0-1% 0-6% 0-2%
CagriSema CagriSema Semaglutide  Semaglutide Cagrilintide  Cagilintide
baseline week 32 baseline week 32 baseline week 32 Time in tight range
16-0% 66-4% 8-8% 50-0% 26-2% 36:7% (3:9-7-8 mmol/L; 70-140 mg/dL)

Frias, Juan P et al. “Efficacy and safety of co-administered once-weekly cagrilintide 2:4 mg with once-weekly semaglutide 2:4 mg in type 2 diabetes: a multicentre, randomised, double-blind, active-controlled, phase 2
trial.” Lancet (London, England) vol. 402,10403 (2023): 720-730. doi:10.1016/S0140-6736(23)01163-7




Modificato da Sztanek, Ferenc et al. “New Developments in Pharmacological Treatment of Obesity and Type 2 Diabetes-Beyond and within GLP-1 Receptor Agonists.” Biomedicines vol. 12,6 1320. 13 Jun. 2024,

doi:10.3390/biomedicines12061320

Il razionale del doppio agonista: GLP-1 e Glucagone

GLP-1

* Insulin secretion,
¥ glucagon secretion
¥ Fasting and postprandial
glucose
’\D 4 Gastric emptying
¥ Postprandial glucose
* Feeling full
¥ Body weight

N
? ¥ Cardiovascularrisk

Glucagon

1 Insulin secretion

T Energy consumption

T+ Gluconeogenesis
¥ Lipogenesis
1 Lipolysis

4 Food intake, weight




L’effetto di Mazdutide in pazienti con diabete di tipo 2
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Zhang, Bo et al. “Efficacy and Safety of Mazdutide in Chinese Patients With Type 2 Diabetes: A Randomized, Double-Blind, Placebo-Controlled Phase 2 Trial.” Diabetes care vol. 47,1 (2024): 160-168. doi:10.2337/dc23-1287




Percent change from baseline

L’effetto di Mazdutide in pazienti con sovrappeso/obesita
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Ji, Linong et al. “A phase 2 randomised controlled trial of mazdutide in Chinese overweight adults or adults with obesity.” Nature communications vol. 14,1 8289. 14 Dec. 2023, doi:10.1038/s41467-023-44067-4




L’effetto di Survodutide in pazienti con diabete di tipo 2

Mean baseline body weight (=SD): 96.6+21.6 kg Adjusted mean relative change in body weight
after 16 weeks of treatment (%)

O_ __________________________________________________
-1 Placebo NR
g - —o— Survodutide 0.3 mg QW (n=41) NR
: —
£ & —o— Survodutide 0.9 mg QW NR
- -3 —
5 —o— Survodutide 1.8 mg QW (n=36) -6.6
5
_g_; 4 —o— Survodutide 2.7 mg QW NR
:’}, -E 5] —o— Survodutide 1.2 mg BIW* NR
% £ 6 —o—  Survodutide 1.8 mg BIW* (n=37) -8.7
© o -0
£ 8 Semaglutide 1.0 mg QW' (n=45) -5.3
BE 7-
% 9
3 &
T e
_9_
-10 T T T T T T T T T T T
Baseline 2 3 4 5 6 7 8 12 16 17

Week

Bliiher, Matthias et al. “Dose-response effects on HbA,. and bodyweight reduction of survodutide, a dual glucagon/GLP-1 receptor agonist, compared with placebo and open-label semaglutide in people with type 2 diabetes: a
randomised clinical trial.” Diabetologia vol. 67,3 (2024): 470-482. do0i:10.1007/s00125-023-06053-9




Participants (%)

L’effetto di Survodutide in pazienti con sovrappeso/obesita

Survodutide (all doses) Placebo
100 A 100 -
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Le Roux et al. ECO 2024 oral presentation
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Il razionale del triplo agonista: GLP-1, GIP, Glucagone

GLP-1

1 Insulin secretion,

¥ glucagon secretion

¥ Fasting and postprandial
glucose

4 Gastric emptying
4 Postprandial glucose

T Feeling full
4 Body weight

¢ Cardiovascularrisk

Modifcato da Sztanek, Ferenc et al. “New Developments in Pharmacological Treatment of Obesity and Type 2 Diabetes-Beyond and within GLP-1 Receptor Agonists.” Biomedicines vol. 12,6 1320. 13 Jun. 2024,

doi:10.3390/biomedicines12061320

GIP

1 Insulin secretion
+ Fasting and
postprandial glucose

T Lipogenesis, lipid uptake
1 ¥ Lipolysis

4 Food intake, weight

4+ Stomach emptying
4 Postprandial glucose

Glucagon

1 Insulin secretion

* Energy consumption

* Gluconeogenesis
v Lipogenesis
* Lipolysis

+ Food intake, weight




L’impatto di Retatrutide sulla glicata in pazienti con diabete di tipo 2
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Rosenstock, Julio et al. “Retatrutide, a GIP, GLP-1 and glucagon receptor agonist, for people with type 2 diabetes: a randomised, double-blind, placebo and active-controlled, parallel-group, phase 2 trial conducted in the
USA.” Lancet (London, England) vol. 402,10401 (2023): 529-544. d0i:10.1016/50140-6736(23)01053-X




L’impatto di Retatrutide sul peso corporeo in pazienti con diabete di tipo 2
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Rosenstock, Julio et al. “Retatrutide, a GIP, GLP-1 and glucagon receptor agonist, for people with type 2 diabetes: a randomised, double-blind, placebo and active-controlled, parallel-group, phase 2 trial conducted in the
USA.” Lancet (London, England) vol. 402,10401 (2023): 529-544. d0i:10.1016/50140-6736(23)01053-X




L’impatto di Retatrutide sul peso corporeo in pazienti con sovrappeso/obesita

B Placebo Retatrutide, Retatrutide, I Retatrutide, B Retatrutide, B Retatrutide, B Retatrutide,
1 mg 4 mg (ID, 2 mg) 4 mg (ID, 4 mg) 8 mg (ID, 2 mg) 8 mg (ID, 4 mg) 12 mg (ID, 2 mg)
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100- 100100100
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Jastreboff, Ania M et al. “Triple-Hormone-Receptor Agonist Retatrutide for Obesity - A Phase 2 Trial.” The New England journal of medicine vol. 389,6 (2023): 514-526. doi:10.1056/NEJM0a2301972
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Alfaris, Nasreen et al. “GLP-1 single, dual, and triple receptor agonists for treating type 2 diabetes and obesity: a narrative review.” EClinicalMedicine vol. 75 102782. 30 Aug. 2024, doi:10.1016/j.eclinm.2024.102782




Medication

AE leading to
medication

discontinuation

(%]

Nausea (%)
Vomiting (%)
Diarrhoea (%}

Constipation
(%)

Semaglutide
[21) 50mg"

b0 vs. 4%

32% vs. 15%

24% ys, 4%
27% vs. 17%

28% vs. 15%

Tirzepatide
[46] 5, 10,
15 mg"

4-7% vs. 3%

25-33% vs.
10%

8-12% vs.
2%

19-23% vs.
7%

12=17% vs.
B

Orforglipron
(25] 12, 24,
36, 45 mg"

10-21% vs.
2%

37-58% vs.
10%

14-32% vs.
6%

3-36% vs.
10%

13-32% vs.
6%

Dolenti note...ma non troppo

Cagrilintide
(87] 0.3, 0.6,
12,2

4.5 m;‘

1-6% vs. (i)
7% (ii) 3%

20-47% vs.
(i) 39% (ii)
18%

6-8% vs. (i)
20% (ii) 3%

7-18% ws. (i)
18% (ii) 9%

8-21% vs. (i)
26% (ii) 7%

Survodutide*

[68] 06, 2.4,
36, 4.8 mg"®

20-2%% vs. 4%

34-65% vs.
20%

0-35% vs. 5%
18-28% vs.

10%
12-26% vs. 5%

Efinopegdutide

(771 5, 74,
10 mg"

20-34% vs. (i)
18% (i) 3%

51-68% vs. (i)
40% (ii) 7%

20-55% vs. (i)
17% (i) 0%

14-20% vs. (i)
23% (ii) 5%

12-18% vs. (i)
17% (i) 5%

Mazdutide
[70] 3, 4.5,
6.0 mgII

0-2% vs.
0%

21-41% vs.

5%

13-28% vs.

3%

19-31% vs.
15%

NA

Mazdutide*
[71] 9mg"©

(% vs. 0%

13-63% ws.
13%

38% vs. 0%
25-50% vs.

50%
NA

Pemvidutide
(ALT-801)*
[74] 1.{, 18,
14mg

5-20% vs. 6%

26-60% vs.
1%

6-28% vs. 3%
8-19% vs. 5%

13-23% vs.
5%

Retatrutide
81]1, 4, 8,
12mg"

6-16% vs.
B%

14-60% vs.
11%

3-26% vs.
1%

9-20% vs.
11%

=160 vs.
3%

CagriSema
[76] (0.16,
0.3, 0.6,
12,24,
45mg/
24mg)°

0-8% vs.
0%

50-83% vs.
33%

0-75% vs.
13%

0-17% vs.
38%

Modificato da Melson, Eka et al. “What is the pipeline for future medications for obesity?.” International journal of obesity (2005), 10.1038/s41366-024-01473-y. 1 Feb. 2024, d0i:10.1038/s41366-024-01473-y
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