State of the Art Topics in CV Disease, Cleveland Clinic August 2025.

Cardiovascular Outcome with Semaglutide in Patients
with Obesity without Diabetes:
The SELECT Tral.

A. Michael Lincoff, M.D.

Department of Cardiovascular Medicine
The Cleveland Clinic Foundation

Professor Emeritus of Medicine
Cleveland Clinic Lerner College of Medicine of Case Western Reserve University

% 3 Cleveland Clinic



Obesity and CVD

In 2015,

11 r 4 million
4 b I I I I O n . T 5 . deaths were attributed

e MY o0 high BMI, with
people worldwide T R : 2131 que 1o

(51% of the population | cVD?

over 5 years old)
predicted to have
overweight or obesity
by 2035

TWorld Obesity Atlas 2023.
2GBD 2015 Obesity Collaborators. NEJM 2017;377:13.

% 3 Cleveland Clinic



Obesity and CV Disease

Multiple Mechanisms Link Obesity with CVD

Visceral and ectopic fat

Obesity increases risk mass is a major

of CV risk factors cardiometabolic risk
factor
Dyslipidemia ]
Production of
| adipokines
Hyperglycemia |
| Production of
Hypertension inflammatory
| cytokines

OSA
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AHA Presidential Advisory 2023

Excess / Dysfunctional Adipose Tissue is a Root Cause of
Cardiovascular Disease, Mediated Through CKM Syndrome

Nonmetabolic
etiologies of
hypertension

Stage 0: Stage 1: Stage 2: Stage 3:
No Risk Factors Excess/Dysfunctional Metabolic Risk Subclinical CVD in
P g Adipose Tissue Factors and CKD
=\ Hyp_gr]gg_sion
JC“- 2. v Hyper- ° = Metabolic
7N L (Y IR e\

Y Overweight/obesity \ 7 p ; g
’Q»‘ Abdominal obesity Typeg Modré}a‘t;- to

Q Impaired glucose diabetes high-risk CKD
tolerance

A focus on
primordial prevention ‘
and preserving Nonmetabolic Risk equivalents of subclinical CVD in CKM Stage 3:
cardiovascular health etiologies of CKD * Very high-risk CKD (G stage 4 and 5 CKD or by KDIGO heat map)
* High predicted risk for CVD using risk calculator

Ndumele CE, et al. Circulation 2023;148:1606.
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Look AHEAD

CVOT of Lifestyle Intervention in Subjects with T2D

Primary composite endpoint: Time to CV death,
non-fatal MI, non-fatal stroke or hospitalised angina

Hazard ratio: 0.95
(95% CI 0.83 to 1.09)
p=0.505

cardiovascular endpoint
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MNo. at risk 0
Control 2575
Intervention 2570
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Look AHEAD

CVOT of Lifestyle Intervention in Subjects with T2D
Post-Hoc Analysis in Responders

Responder: lost at least 10% of their
body weight in the first year of the study :

Primary outcome - 21% lower

CV death, non-fatal acute MI, non-fatal stroke,
or admission to hospital for angina

p=0.034

Secondary outcome - 24% lower

hospitalisation for CHF, peripheral vascular disease, —

or total mortality 0.75 1 1.25 1.5

Hazard ratio

Look AHEAD Research Group. Lancet Diabetes Endocrinol. 2016;4:913-921; Koster-Rasmussen R, et
al. PloS One. 2016;11:e0146889.
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Prior CVOT’s of Drugs in Obesity

‘ SCOUT ‘ CRESCENDO ‘ LIGHT ‘ CONVENE CAMELLIA-TIMI
Intervention Sibutramine Rimonabant NaItrexo_n & Naltrexo_ne/ Lorcaserin
Buproprion Bupropion

Date started Jan 2003 Dec 2005 Jun 2012 Dec 2015 Jan 2014
Date ended Mar 2009 Apr 2009 Aug 2015 Apr 2016 Sep 2018
Patients planned 9810>8900 8800
(enrolled) 10777 18695 (8910) (67) 12000
Design Superior Superior Non-inferior ? Non-inferior
Event rate 7% 3% 1.5% ? 1.5%
Risk reduction 11.4% 15% HR:<1.4 ? HR:<1.4
Discontinued 30% 10% 1.2% ? 5%

3P-MACE + 3P-MACE + 3P-MACE + 1. 3P-MACE
Primary Outcome resuscitated hospitalisation angina needing 3P-MACE 2. T2D

cardiac arrest P hospitalisation 3. MACE+
Results Harm Terminated Terminated Terminated ety

established

James et al. N Engl J Med 2010;363:905-17; Topol et al. Lancet 2010;376:517—-23; Nissen et al. JAMA 2016;315:990-1004;

ClinicalTrials.gov (NCT02638129); Bohula et al. N Engl J Med 2018; 379:1107-1117 E: Cleveland Clinic



Bariatric Surgery and CV Outcome
SOS Study — Nonrandomized

Medicare Registry Study

94,885 Matched Pairs

Bariatric surgery
{P<0.001
HR: 0.63

(95% ClI: 0.60-0.66)

Control (49 events)
—— Surgery (28 events)

HR 0.6 [95% CI 0.4-0.9];
Log-rank p=0.01

Cumulative Incidence of Mortality (%)

Fatal CV Events
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Bariatric surgery
4 P<0.001
HR: 0.63

6 12
No. at risk Follow-up, years
Control 2037 1993 1423

Cumulative Incidence of

(95% Cl: 0.59-0.68)

Surgery 2010 1970 1557

Cumulative Incidence of
New-Onset HF (%)

Cumulative Incidence of

Bariatric surgery

4P <0.001

HR: 0.46

(95% Cl: 0.44-0.49)

Bariatric surgery

4{P<0.001

HR: 0.71

(95% Cl: 0.65-0.79)

Sjostrom L, et al. JAMA. 2012;307:56. Mentias A, et al. JACC 2022;79:1429.
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Brain/nervous system:

Nucleus tractus solitarii

[ )
Physiology of GLP-1 [
y gy ~ Appetite |, satiety T, food intake |, water intake

GLP-1 production
Access

CNS: circumventricular organs (circulating GLP-1
Autonomic nervous system

S e c ret i o n a n d - { / — ‘, Afferent vagus (GLP-1 from Gl tract)

“Hepatoportal” region

Action on
i} Glucose uptake T .
Rece pto rS I n (leﬁzﬁzztsﬁ';ﬁssl)s T Stomach

Gastric emptying decelerated

Different Organs e
and Tissues 4 I~

Endocrine pancreas:
Secretion

Drucker DJ and Nauck MA. B cells: insulin secretion 1

. . a cells: glucagon secretion |
Lancet 2006! 368 1 696- d cells: somatostatin secretion T
Biosynthesis
(Pro-) insulinT
B-cell mass
lleum Growth, regeneration, neogenesis T
Site of GLP-1 synthesis from proglucagon, Apoptosis |
GLP-1 secretion T after meals (carbohydrate, fat)




GLP-1 RA — Meta-Analysis in T2D
MACE - CV Death, MI, Stroke

Three-point MACE

GLP-1 RAs
n/N(%)

Placebo
n/N(%)

HR (95% CI)

NNT (95% CI) p value

ELIXA

400/3034 (13%)

392/3034 (13%)

1.02 (0.89-1.17)

0.78

LEADER

608/4668 (13%)

684/4668 (13%)

0.87 (0.78-0.97)

0.01

SUSTAIN-6

108/1648 (7%)

146/1649 (9%

0.74 (0.58-0.95)

0.016

EXSCEL

839/7356 (11%)

905/7396 (12%)

0.91 (0.83-1.00)

0.061

Harmony Outcomes

338/4731 (7%)

428/4732 (9%)

0.78 (0.68-0.90)

0.0006

REWIND

594/4949 (12%)

663/4952 (13%)

0.88 (0.79-0.99)

0.026

PIONEER 6

61/1591 (4%)

76/1592 (5%)

0.79 (0.57-1.11)

0.17

AMPLITUDE-O

189/2717 (7%)

125/1359 (9%)

0.73 (0.58-0.92)

0.0069

Subtotal (12=44.5%, p=0.082)

0.86 (0.80-0.93)

65 (45-130) <0.0001

0.5 1.5
<

>N
~ 7

Favors GLP-1 RAs Favors placebo

Sattar N, et al. Lancet Diabetes Endocrinol. 2021;10:653-662. E: Cleveland Clinic




Semaglutide 2.4 mg SC Weekly
Effect on CV Risk Factors after 2 Years — STEP 5 trial

- Body weight Systolic blood pressure J Diastolic blood pressure C-reactive protein
baseline
126 125 4.8 3.8
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Change from baseline (%)
o
Change from baseline (mmHg)
Change from baseline (mmHg)

-60

ETD: -53.1 %-points
[95% CI: -63.2, —40.0]
p<0.0001

ETD: -12.6 %-points ETD: 4.2 mmHg ETD: -3.7 mmHg
95% CI: [-15.3, -9.8]; [95% CI: -7.3, —1.0] [95% CI: —6.1, —1.2]
p<0.0001 p=0.0102 p=0.0036

[ Semaglutide 2.4 mg Placebo

Garvey W et al. Nature Medicine 2022;28:2083.

¥ 3 Cleveland Clinic



SELECT Trial - Design SELECT

semaglutide | effects on cardiovascular
outcomes in people with overweight or obesity

Semaglutide for CV Risk Reduction in Patients With

Overweight or Obesity and CVD Without Diabetes
CV Outcome Superiority Trial

Overweight or obesity
BMI 2 27 kg/m?

Established CVD
No prior diabetes

— Semaglutide SC 2.4 mg once-weekly

HbA,. < 6.5% —— Placebo SC once-weekly
Age 2 45 yrs e e e
I Event-driven, powered for 17% RRR, 1225 first MACE
Randomization (1:1) Enrolled 17,604 patients

804 sites in 41 countries
Mean Follow-up — 39.8 months

Primary endpoint:

MACE (CV death, nonfatal Ml, nonfatal stroke) in time-to-first-event analysis

Lincoff et al. N Engl J Med 2023;389:2221-32.

% 3 Cleveland Clinic



SELECT Trial — Cardiovascular Efficacy SELECT

semaglutide | effects on cardiovascular
outcomes in people with overweight or obesity

CV Death, Nonfatal MI, or Nonfatal Stroke

Primary Cardiovascular Composite Endpoint

L% Hazard ratio, 0.80 (95% ClI, 0.72 to 0.90)

Q P (two-sided) <0.001 for superiority

§ e Placebo — 701 events (8.0%)

a:, Semaglutide — 569 events (6.5%)
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S — Semaglutide

— Placebo

0

0 6 12 18 24 30 36 42 48

Months since randomization — "
&a Cleveland Clinic



semaglutide | effects on cardiovascular
outcomes in people with overweight or obesity

Mortality SELECT

Death by Treatment Group

All cause death CV death Non-CV death
HR 0.81 (95% Cl: 0.71-0.93) HR 0.85 (95% Cl: 0.71-1.01) HR 0.77 (95% Cl: 0.62-0.95)
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Proportion of participants (%)
Proportion of participants |(%)

[ [ I I [ [ I | I T | I I | | |
[Il é 1|2 1|8 Zld 3|D 3|6 4I2 4|8 0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Time since randomisation (months) Time since randomisation (months) Time since randomisation (months)

Semaglutide 8803 8748 8673 85848465 74525988 43151832 Semaglutide 8803 8748 8673 85848465 745259884315 1832 Semaglutide 8803 87488673 8584 8465 745259884315 1832
Placebo 88018733 863485288430 7395593842501793 Placebo 88018733 863485288430739559384250 1793 Placebo 880187338634852884307395593842501793

—— Semaglutide Placebo

Scirica et al. JACC 2024. https://doi.org/10.1016/j.jacc.2024.08.007

% 3 Cleveland Clinic



SELECT Trial — Cardiovascular Efficacy SELECT

outcomes in people with overweight or obesity

Heart Failure Composite
CV death or hospitalization or urgent visit for heart failure

3 Hazard ratio, 0.82 (95% CI, 0.71 to 0.96)

(Hypothesis testing not performed due to hierarchical alpha spending strategy)

()]

Placebo — 361 events (4.1%)
Semaglutide — 300 events (3.4%)

NN

Heart failure hospitalization or urgent visit:
Semaglutide 1.1%

Cumulative incidence (%)
w

Placebo 1.4%
2 HR 0.79 (95% CI, 0.60 - 1.03)
1 — Semaglutide
— Placebo
0

0 6 12 18 24 30 36 42 48
Months since randomization

Lincoff et al. N Engl J Med 2023;389:2221-32. €3 Cleveland Clinic



Outcomes 1n Heart Failure SELECT

semaglutide | effects on cardiovascular
outcomes in people with overweight or obesity

4286 Patients with History of HF at Enroliment
I S I
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0 6 12 18 24 30 36 42 48 12 18 24 30 36
Time since randomisation (months) Time since randomisation (months)

Semaglutide 2.4 mg vs. placebo HR (95% CI) Interaction p-value Semaglutide 2.4 mg vs. placebo HR (95% CI) Interaction p-value

0.72 (0.60-0.87) 01034 0.79 (0.64-0.98) 0.6383
084 (0.74-0.97) ' 0.85 (0.68-1.06) :

= Placebo HF Placebo no HF === Semaglutide HF Semaglutide no HF

Deanfield J et al. Lancet 2024;404:773.
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Outcomes 1n Heart Failure SELECT

semaglutide | effects on cardiovascular
outcomes in people with overweight or obesity

Outcome by Heart Failure Subtype at Enroliment
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Proportion of subjects (%)

18 24 30 36

Time since randomisation (months) Time since randomisation (months)

Semaglutide 2.4 mg vs. placebo HR (95% CI) Interaction p-value Semaglutide 2.4 mg vs. placebo HR (95% CI) Interaction p-value

HFrEF 0.65 (0.49-0.87) HFrEF 0.79 (0.58—1.08)
_ 0.8150 0.7949
HFpEF 0.69 (0.51-0.91) HFpEF 0.75 (0.52—1.07)

— — — Placebo HFrEF Placebo HFpEF = — — Semaglutide HFrEF — — — Semaglutide HFpEF

Deanfield J et al. Lancet 2024;404:773.

% 3 Cleveland Clinic



SELECT

semaglutide | effects on cardiovascular
outcomes in people with overweight or obesity

SELECT Trial — Safety

Selected Adverse Events

(Percent of patients) Semaglutide Placebo P-Value
Serious adverse event (SAE) 33.4 36.4 <0.001
Cardiac disorders 11.5 13.5 <0.001
Infections / infestations 71 8.4 0.001
Nervous system 5.0 5.6 0.08
Gastrointestinal 3.9 3.7 0.48
Adverse event leading to drug D/C 16.6 8.2 <0.001
Gastrointestinal 10.0 2.0 <0.001
Metabolism / nutritional 1.2 0.3 <0.001
Adverse events of special interest
Acute pancreatitis 0.2 0.3 0.28
Gallbladder-related 2.8 2.3 0.04
COVID-19 related 23.9 24.4 0.46
Malignant neoplasms 4.8 4.7 0.92

% 3 Cleveland Clinic



GLP-1 RA Effects That May Impact CVD

Indirect Systemic

Kidney %

T Natriuresis
T Diuresis

| Blood Pressure

Blood
Vessel

| Body Weight

J Inflammation

Fat
& other tissues

4 Platelets

J Coagulation

¥ Postprandial
lipids

Intestine

| Glucose | Hypoglycemia

pre
é s, a-Cell
& I Glucagon
2o Yy Secretion
“ B-Cell

4\ Insulin Secretion
A Insulin Biosynthesis

\& Apoptosis

Drucker DJ. Cell Metab. 2016;24:15-30.

Direct Cardiovascular

4 vasodilation

4 Plaque Stability

GLP-1R [l

T Blood Flow

¥ Inflammation q | Smooth muscle
Inflammation . :

? Glucose uptake 1 LV Function ¢ prolifsration

1 Endothelial V Platelet

Function Aggregation

v Ischemic injury ! Heart rate
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semaglutide | effects on cardiovascular
outcomes in people with overweight or obesity

Semaglutide Effect on Weight SELECT
Effect of Semaglutide on Change in Weight

First on treatment In trial
Observed mean change up to week 221 Estimated mean change for weeks 104, 156 and 208

Week 104 Week 156 Week 208

Mean
weight loss %*
Semaglutide 2.4 mg -11.7 -10.2 [95% CI-11.00, -9.42)
p<0.0001

ETD %*

Placebo -1.5

=10 4

=12 4

14 _ _ _ | | | _ | _ | -10.18%

I I
0 12 26 39 52 65 78 91 104 117 130 143 156 169 182 195 208 221 ETD [95% (11 8.5 £TD [95% (118,16 £TD [95% 1) 8,65
Sema 2.4mg 8,7947,4346,8385,9126,2405,4576,0965,3305,9714,7854,6793,6903,8892,8202,2701,335 690 118 [-8.75,-8.27] [-8.47,-7.85] [-9.42, -7.88]

Placebo 8,7827,6217,2736,3876,8125,9016,6955,8266,6125,2525,2094,0384,3143,0912,4851,455 755 126 p<0.0001 p<0.0001 p<0.0001
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Percentage body weight change (%)

Time since randomisation (weeks) —B— Semaglutide 2.4 mg

Ryan et al. Nature Medicine 2024;30:2049-2057.
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MACE Reduction with Semaglutide SELECT

outcomes in people with overweight or obesity

Consistent Effect Regardless of Baseline Adiposity

Semaglutide Placebo
Events/Analyzed Events/Analyzed
L. . HR [95% CI P-wval

participants participants [ ] vatue
Primary analysis 569/8,803 701/8,801 —a— i 0.80 [0.72, 0.20]
BMI group, kg/m2 :
=30 155/2,555 200/2,470 —a— : 0.74 [0.60, 0.91]
>30 to <35 217/3,604 286/3,780 —e— | 0.76 [0.64, 0.91] 0.4523
235 to <40 135/1,687 142/1,660 —— 0.93 [0.74, 1.18] .
=40 62/867 73/891 [ o i 0.86 [0.61, 1.21]
Body weight group, kg (tertiles) :
=87.8 171/2,008 240/2,958 —— | 0.71 [0.59, 0.87]
=87.8 to =101.6 176/3,013 215/2,855 —a— : 0.77 [0.63, 0.94] 0.1321
>101.6 222/2,882 246/2,9388 |—.—=—| 0.93 [0.77, 1.11]
Waist circumference group, cm (tertiles) i
Male <106 or female <102 172/2,933 242/2,975 —e— | 0.70 [0.58, 0.85]
Male =106 to =116 or female =102 to =112 191/3,006 208/2,948 |—.—:—| 0.90 [0.74, 1.10] 0.2125
Male =116 or female =112 201/2,820 245/2,833 I—I'—|= 0.81 [0.67, 0.98]
Waist circumference:height ratio group ]
<0.6176 176/2,959 232/2,880 —_—— : 0.72 [0.59, 0.88]
=0.6176 to <0.6757 177/2,892 207/2,971 —e— 0.87 [0.71, 1.06] 0.4117
>=0.6757 211/2,908 256,/2,905 '_‘_|= 0.82 [0.68, 0.93]

I
) _ I 1 |

P-value for test of no interaction effect. 0.5 1 2

Hazard ratio
Favors semaglutide «— —>» Favors placebo

Deanfield J et al. Presented at ECO 2024, Venice Italy, May 2024.
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CV Benefit of Semaglutide
Independent of Extent of Weight Loss

MACE after week 20 by percentage change
in body weight (baseline to week 20)

Semaglutide HR Interaction
2.4mg [95% CI] P-value

n (%)

BW loss <5% 199 : 0.85
or weight gain (5.9) [0.72,1.00]

1
318 i 0.67

=00
BW loss 25% (5.9) i [0.52,0.87]

1
2
Hazard ratio
Favours semaglutide 2.4 mg == Favours placebo

SELECT

semaglutide | effects on cardiovascular
outcomes in people with overweight or obesity

Time to first MACE by percentage change
in body weight (baseline to week 20)

Proportion of patients (%)

0 6 12 18 24 30 36 42 48
Time since randomisation (months)

Semaglutide2.4mg —— BW loss <5% or weightgain > 50
Placeno e BwW0ss o OF welgnht galn -— 0ss =5%

Deanfield J et al. Presented at ECO 2024, Venice Italy, May 2024.
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Improved Glycemic Control SELECT

outcomes in people with overweight or obesity

Prevention of Biochemical Diabetes and Prediabetes

Time to Glycemic Events

HR (95% Cl)
HbA,, 26.5% 0.27 (0.24, 0.31)

HbA,. 25.7% in participants

with baseline HbA,, <5.7% 0.33 (0.30, 0.36)

0.125 0.25

Favors semaglutide Favors placebo

== Semaglutide 2.4 mg == Placebo

% 3 Cleveland Clinic



Improved Glycemic Control
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SELECT

semaglutide | effects on cardiovascular
outcomes in people with overweight or obesity

Biochemical Regression of Prediabetes

Semaglutide 2.4 mg

Baseline (N=8,803)*

Week 104 (n=5,750)1

HbA, <5.7%

Placebo

Proportion of patients (%)

21.4

Baseline (N=8,801)*

B HbA, >5.7%

1c =

Week 104 (n=5,663)1

% 3 Cleveland Clinic



Glycemic Control and CV Outcome

SELECT

semaglutide | effects on cardiovascular
outcomes in people with overweight or obesity

Effect Independent of Baseline or Change in HbA,_

Semaglutide's effect on CV end points
was as follows:

Consistent across baseline HbA,. groups
(<5.7, 5.7 to <6.0, and 6.0 to <6.5%)
for all end points except all-cause mortality*

Time to first MACE by baseline HbA,.

HR (95% CI)
0.80 (0.72, 0.90)
0.82 (0.68, 1.00)

All participants
<5.7%

(
5.7% to <6.0% 0.77 (0.64, 0.93)
(

6.0% to <6.5% : i 0.81 (0.67, 0.98)

Favors semaglutide 2.4 mg 4  _ § Favors

Lingvay et al. Diabetes Care 2024;47:1-10.

0

o

Consistent across change from baseline to week 20
HbA,. groups (<-0.3, —0.3 to 0.3, and >0.3 %-points)
for all end points*

Time to first MACE by HbA,. change
from baseline to week 20

HR (95% CI)
<-0.3 %-points —
—0.3 to 0.3 %-points i
>0.3 %-points

0.83 (0.62, 1.11)
0.84 (0.72, 0.97)
0.55 (0.23, 1.27)

Favors semaglutide 2.4 mg 4 4 Favors

% 3 Cleveland Clinic



Inflammation SELECT

semaglutide | effects on cardiovascular
outcomes in people with overweight or obesity

Time Course of Changes in hsCRP and Body Weight

Ratio to baseline hsCRP,

Semaglutide

\ - 4 wks:  ~12%
| 8 wks: ~20%

Weight loss (%,)
Semaglutide
4 wks: ~2%
8 wks: ~3%

hsCRP (mean): Semaglutide

Body weight (%),
change from baseline
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Weight loss (%, from baseline): Semaglutide

04 8121620 104 Weeks Semaglutide effects on hsCRP

Mean hsCRP placebo —e— Mean hsCRP semaglutide reduction occurred early - prior to
Percentage change in bodyweight placebo = —3¢— Percentage change in bodyweight semaglutide . .
major weight loss

Jorge Plutzky. Presentation at EAS 2024, Lyon France
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Inflammation SELECT

semaglutide | effects on cardiovascular
outcomes in people with overweight or obesity

Time to First MACE by hsCRP Cutpoints

Placebo
Semaglutide

Placebo

(AR
o

]2—<10mg/L _

Semaglutide

] <? mg/L Placebo

Semaglutide

=
S
—
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)
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Years since randomisation

Higher baseline hsCRP values predicted increased risk of MACE, CV Death, All-cause Death
Semaglutide reduced risk of MACE across all hsCRP subgroups

Jorge Plutzky. Presentation at EAS 2024, Lyon France
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SELECT Trial SELECT

mgltd | effec
outcomes pplwth rwght bty

Summary

Among patients with pre-existing CVD and overweight or obesity, but who do
not have diabetes, once weekly subcutaneous semaglutide 2.4 mg reduced the
risk of CV death, MI, or stroke by 20% (hazard ratio 0.80, 95% CI 0.72 — 0.90).

Semaglutide reduced all-cause mortality, driven by similar reductions in CV and
non-CV death. Non-CV death acted as a competing risk for CV death.

Semaglutide reduced MACE and the heart failure composite endpoint among
patients with baseline heart failure, similarly in those with HFpEF and HFrEF.

Magnitude of CV benefit was largely independent of baseline levels or
therapeutic changes in measures of adiposity, glycemic control, or
inflammation.

% 3 Cleveland Clinic



Gut Hormones and Target Organs

GLP-1 GIP
Glucagon

Liver _
Glucose production Brain
Lipid oxidation Appetite |
Lipid synthesis

Pancreas
§-(F Heart

Insulin production T T

Glucagon secretion J T Cardiac protection T

Cardiac output ™11

Adlpos.e tlfsue (/| Gl tract
Lipogenesis J T ' ]

Lipolysis T 1 P 0
Thermogenesis (BAT) T ‘ Motility {,

Fat mass J,

Gastric emptying

N Bones
Muscle Resorption
Glucose uptake 1T

Jepsen and Christensen. Expert Opinion on Emerging Drugs 2021;26:231. £ Cleveland Clinic



Tirzepatide — Dual GLP-1 / GIP* Agonist

Tirzepatide vs Semaglutide for sty W
Obesity Management:
SURMOUNT-5 Trial

Participants
« 750 adults ( GLP-1
receptor

Least-Squares Mean Change (%)

« Mean age, 45 year
W Az - . .
- Women: Tirzepatide Semaglutide

L
« Mean BMI, 39.4

Change in Waist Circumference
Estimated difference, -5.4 cm; 95% Cl, -7.1 to -3.6; P<0.00

3 -
il

*GIP - glucose-dependent insulinotropic polypeptide

Aronne LJ et al. NEJM 2025;
10.1056/NEJM0a2416394 |

Least-Squares Mean Change (cm)

Tirzepatide Semaglutide

% 3 Cleveland Clinic



Tirzepatide in Overweight or Obesity — CV Outcome

SURMOUNT MMO: Tirzepatide in Patients with Overweight or
Obesity and High ASCVD Risk

. BMI 2 27 kg/m?

* 1° Prevention — multiple —— Tirzepatide 5, 10, or 15 mg SC once-weekly
risk factors*

 2°Prevention -

established CVD (CAD, Placebo SC S)_FJS&‘—"J‘./BE;‘JISJY
CVA, or PAD) S
I Event-driven: 1614 first MACE and 800 MACE-3 events
Randomization (1:1) Enrolled 15,374 patients

Stratified by 1° or 2° prevention and sex

*Risk factors - age, dyslipidemia, hypertension, kidney disease, prediabetes, tobacco, hsCRP, Lp(a), CAC Score

Endpoints

Primary Composite: all-cause death, non-fatal Ml, non-fatal stroke, coronary revascularization, HF hospitalization/urgent visit
Key Secondary: MACE-3, T2DM diagnosis, renal outcomes, physical function

NCT05556512: Projected completion 2027

% 3 Cleveland Clinic



Cagrilintide (Amylin Analogue)

Amylin as Obesity Treatment

* Functions as satiety hormone

« Co-secreted with insulin from 3 pancreatic cells
on nutrient delivery to small intestine

 Binds to receptor in the area postrema and the
arcuate nucleus of the hypothalamus

« Synergistic with leptin in hypothalamus

« Native amylin is unstable — fibrillates
« Synthetic analogues stabilized
 Pramlintide — short half life (20-45 min)
requiring TID injection
« Cagrilintide — long acting (half life 159-195 h)
allowing weekly injection.

Dehestani et al. J Obesity and Metabolic
Syndrome 2021;30:320.
Kruse et al. J Medicinal Chemistry
2021;64:111483.
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CagriSema - Combined GLP-1

and Amylin Analogues

Cagrilintide and Semaglutide for

Obesity Management:
REDEFINE-1 Trial

Participants

e 3417 adults

» Mean age, 47 years GLP-1 receptor

« Women: 68%: Men: 32%

Garvey WT et al. NEJM 2025;
10.1056/NEJMo0a2502081

Cagrilintide-Semaglutide Semaglutide Cagrilintide Placebo

Semaglutide 2.4 mg 2.4 mg once weekly

+ Cagrilintide 2.4 mg,
\

once weekly

N=302 N=302 N=705

Mean Change in Body Weight

-17.3 percentage points (95% Cl, -18.1 to -16.6); P<0.001

Cagrilintide—
Semaglutide  Semaglutide  Cagrilintide Placebo

Percent Change

—hoeid Clinic



Next Generation Incretin Analogues

Category Name Target Company
Dual receptor CagriSema GLP-1/ Amylin Novo Nordisk
Dual receptor Dapiglutide GLP-1/ GLP-2 Zealand

Dual receptor

Survodutide

GLP-1/ Glucagon

Zealand/Boehringer

Dual receptor

Maridebart cafraglutide

GLP-1 / GIP antagonist

mAb — monthly

Amgen

Dual receptor VK-2735 GLP-1/GIP Viking Therapeutics
Dual receptor CT-388 GLP-1/GIP daily Carmot/Roche
Dual receptor CT-868 GLP-1/GIP 1140 Carmot/Roche
Triple receptor Retatrutide GLP-1/ GIP / Glucagon Eli Lilly

Oral Oral semaglutide GLP-1 Novo Nordisk
Oral Orforglipron GLP-1 Eli Lilly

Oral Danuglipron GLP-1 1Gl intolerance Pfizer

Oral Ecinoglutide GLP-1 Sciwind Bioscience
Oral Amycretin GLP-1 / Amylin Novo Nordisk
Myostatin inhibitor | Bimagrumab Activin receptor Tlean mass Versanis/Eli Lilly
Myostatin inhibitor | Taldefgrobep alpha Myostatin blocker Tlean mass Biohaven

% 3 Cleveland Clinic




SELECT

Current State frwiamis

pplwh rwgh bty

Semaglutide 2.4 mg is the first weight management therapy
proven in a rigorous RCT to reduce the risk of CV events,
establishing overweight or obesity as a modifiable risk factor

for cardiovascular disease.

% 3 Cleveland Clinic



Atherosclerotic Cardiovascular Disease

ACE/ARBs
Diuretics
B-blockers
CCBs
MRAs
DASH Diet

Statins
PCSK9i
Ezetimibe

Bempedoic
acid

Icosapent
ethyl

Modifiable Risk Factors

Dys- Tobacco Sedentary Poor Obesity or

GLP-1RA
SGLT-2i

Smoking
cessation

Cardiac
Rehab

Mediter-
ranean Diet

DASH Diet

Plant-Based
Diet

GLP-1RA
Semaglutide

% 3 Cleveland Clinic
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