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a number of obesity complications can be improved, prevented even
with moderate weight loss

Disease, condition Required weight loss (%) for improvement or resolution

Type 2 diabetes
- Prevention
Remission
Hypertension
MAFLD

Cardiovascular outcomes

Gastroesophageal reflux
Stress incontinence

Breast cancer (women)

0O 1.2 3 45 6 7 8 9 10 11 12 13 14 15 >20  Weight loss (%)



Glucagon-like Peptide-1 Receptor Agonism
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SCALE (Satiety and Clinical Adiposity Liraglutide
Evidence)

Normoglycemia —a— Liraglutide —+— Placebo
Prediabetes - e - Liraglutide - ® - Placebo

'y

3731 patients without diabetes

/7

s BMI of at least 30 or a BMI of at least 27+ dyslipidemia or

Change in Body Weight (%)

hypertension.

% liraglutide group had lost a mean of 8.4+7.3 kg

3 4 8 12 16 20 24 28 32 36 40 44 48 52 56
% placebo group had lost a mean of 2.8+6.5 kg Weeks

M Liraglutide M Placebo

P<0.001
1
33.1

Patients (%)

>10%

Weight Loss

Pi-Sunyer Xet al.A randomized, conftrolled frial of 3.0 mg of liraglutide in weight manageme
New England Journal of Medicine. 2015




STEP (Semaglutide Treatment Effect in People with obesity)

A Body Weight Change from Baseline by Week, Observed In-Trial Data

2 1961 adults without diabetes

% BMI: 30 or greater (=227 in persons with 21
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T E®— 5 3 Semaglutide

weight-related coexisting condition

Weeks since Randomization

% The change in body weight from baseline to No. at Risk

Placebo 655 649 641 619 615 603 592 571 554 549 540 577
Semaglutide 1306 1290 1281 1262 1252 1248 1232 1228 1207 1203 1190 1212

week 68 was —-15.3 kg in the semaglutide

C In-Trial Data at Wk 68

group as compared with —=2.6 kg in the 100 W Semaglutide M Placebo

(N=1212) (N=577)

80

placebo group

60

40

Participants (%)

=15

Percent Weight Loss

Wilding JP, et al. Once-weekly semaglutide in adults with overweight or obesity. New England Journal of Medicine. 2021.



Semaglutide led to a weight reduction of 11.71 kg and 12.79% reduction in weight
percentage, 9.39 cm in waist circumference and 4.27 kg/mA2 reduction in BMI
compared to a placebo

A C

Intervention Control
Study Mean SD Mean SD Mean Difference MD 95%~Cl Weight Study

Intervention Control
Total Mean SD Mean SD Mean Difference MD 95%~ClI Weight

Wilding 2021 -15.30 10.6600 -2.60 10.6600 -12.70 [-13.70; -11.70] 15.9% Wilding 2021 1306 -13.54 9.4200 -4.13 9.4200 -9.41 [-10.29; -8.53] 46.4%
Wadden 2021 407 -16.80 11.0000 -6.20 11.0000 -10.60 [-12.45; -8.75] 13.5% Wadden 2021 407 -14.60 10.4100 -6.30 10.4100 -8.30 [-10.05;-6.55] 11.8%
O'Nei 2018 102 -15.15 9.2900 248 9.5600 -12.67 [-15.08, -10.26] 11.7% O'Nei 2018 102 -12.31 9.1900 -3.47 9.4500 -8.84 [-11.23;-6.45] 6.4%
Rubino 2021 635 -7.10 7.8400 6.10 7.8400 -13.20 [-14.35; -12.05] 15.5% -9.70 [~10.90; -8.50] 252%
Friedrichsen 2020 36 -10.40 6.3000 0.40 2.6000 e -10.80 [-13.03; -8.57] 12.3%
-11.20 [-13.89; -8.51] 5.0%

Rubino 2022 -15.30 11.1700 -1.60 11.0500 —== -13.70 [-16.75; -10.65] 9.8%
Jensterle 2021 13 -520 4.0000 1.90 1.5000 — -7.10 [-9.43; -4.77] 11.9%
Garvey 2022 152 -16.10 14.0100 -3.20 14.0100 —=— -12.90 [-16.05; -9.75] 9.5% Garvey 2022 152 -14.40 13.3400 -5.20 13.3400

Rubino 2021 535 -6.40 8.1800 3.30 8.1800
Rubino 2022 126 -13.20 10.0200 -2.00 9.6400

-9.20 [-12.20;-6.20] 4.0%

&
e
—
Jensterle 2021 13 -6.60 5.6000 270 7.7000 e e -9.30 [-14.61;-3.99] 1.3%
e
<

Random effects model 2677 * -11.71 [-13.16; -10.26] 100.0% Random effects model 2641
Heterogeneity: /° = 75%, * = 3.1867, p < 0.01

-9.39 [-10.00; -8.79] 100.0%
15 -50 5§ Heterogeneity: /° = 0%, ©* =0, p = 0.72

Intervention Control Intervention Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%~-ClI Weight Study Total Mean SD Mean SD Mean Difference MD  95%~ClI

Wilding 2021 1306 -14.85 9.9100 655 =-2.41 9.9100 -12.44 [-13.37; -11.51) 25.1% Wilding 2021 1306 -5.54 3.6700 -0.92 3.6700 -4.62 [-4.96; -4.28]
Wadden 2021 407 -16.00 10.1100 204 -5.70 10.1100 -10.30 [-12.00; -8.60) 21.0% Wadden 2021 407 -6.00 3.8700 -2.20 3.8700 -3.80 [-4.45; -3.15]
Rubino 2021 535 -7.90 85200 268 6.90 8.5200 -14.80 [-16.05; -13.55] 23.6% O'Nei 2018 102 -5.40 3.3300 -0.88 3.3800 -4.52 [-5.38: -3.66)
Rubino 2022 126 -15.80 10.6000 85 ~-1.90 9.8800 -+ -13.90 [-16.70; -11.10] 15.0% Rubino 2021 535 -2.60 3.0700 220 3.0700 =4.80 [-5.25; -4.35)
Garvey 2022 152 -1520 12.2300 152 -2.60 122300 -+ -12.60 [-15.35; -9.85] 15.3% JSOS 2021 15, =90 Fisoad 4z ia0g 20000, =12

Garvey 2022 152 -5.90 6.2300 -1.60 6.2300 ~-4.30 [-5.70; -2.90]
Random offects model 2526 1364 * -12.79 [-14.40; -11.18] 100.0%

- = Random effects model 2515 ~4.27 [-4.78; -3.75)
Heterogeneity: /“ = 79%, t“ = 24618, p < 0.01

Heterogeneity: /° = 65%, ©* = 0.2553, p = 0.01

Hu X, et al. Effect of semaglutide with obesity or overweight individuals without diabetes: an Umbrella review of systematic reviews.
Endocrine. 2025



maintenance of body weight loss

Mean percent change in body weight during the entire Estimated mean
trial (weeks 0-68; observed in-trial data) change from week
0 to week 68 (treatment
policy estimand)

< 803 participants completed
the 20-week run-in period
with a mean weight loss of
10.6%

f’f/i/%li

Switched to placebo

Semaglutide run-in /E/‘E/”/

<« With continued semaglutide,
mean body We|gh’[ Chcmge . Continued semaglutide
from week 20 to week 68 was

-7.9% vs +6.9% with the switch 0 4 8 12 16 20 24 28 36 44 52 60 68

Time since start of run-in, wk

to placebo

o. of participants
Semaglutide run-in
803 803 803 802 801
Continued semaglutide 535527 531 525 523 521 516 520

Switched to placebo 268 267 265 258 260 254 246 250

Rubino D,et al. Effect of continued weekly subcutaneous semaglutide vs placebo on weight loss maintenance in adults with overweight or obesity: the STEP 4
randomized clinical trial. Jama. 2021



Semagilutide in Adolescents with Obesity ket

5

s
o 0 n
'.,E, Placebo
g -5
S
g -10
+ 201 adolescents (12 to <18 years of age) with 2 s
- Semaglutide
. . . -20
obesity or overweight and at least one weight- -
Weeks since Randomization
related coexisting condition. ool = . o w @

Semaglutide 134 119 131 130 131 131 128

<« semaglutide (at a dose of 2.4 mg) or placebo for

B Weight-Loss Thresholds at Week 68

68 wee |(S 122 B Semaglutide Placebo
80

70

60

50

40

30

20

10

<« The mean change in BMI from baseline to week
68 was —16.1% with semaglutide and 0.6% with

placebo

Percentage of Participants

=10% =15%

Weight Loss

Weghuber D et al.Once-weekly semaglutide in adolescents with obesity. New England Journal of Medicine. 2022



Oral Semaglutide in Adults with Overweight or Obesity

A Change in Body Weight from Baseline

&
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Oral semaglutide

24 32 40 45
Weeks since Randomization
No. of Participants

Placebo
Oral semaglutide

102 100
205 201 200 200 198 192

35 99 99 92 &9 &9 BR
189 181 186

{_{ 1 224

Estimated difference, -11.4
percentage points
(95% CI, -13.5 to -9.0)

P=(.001

] —13.EJ

B Participants Meeting Weight-Loss Targets at
Week 64

M Flacebo W Cral semaglutide

100
30
G0

40

Percentage of Participants

=10 =15
Weight Loss (%)

A total of 205 participants without diabetes with BMI of30 or more or27+one obesity relate complication
were randomly assigned to receive oral semaglutide, and 102 to receive placebo

Wharton S,et al.Oral semaglutide at a dose of 25 mg in adults with overweight or obesity. New England Journal of Medicine. 2025



Weekly Subcutaneous Semaglutide vs Daily Liraglutide

JAMA

QUESTION Among adults with overweight or obesity without diabetes, what is the effect of once-weekly subcutaneous semaglutide, 2.4 mg,
vs once-daily subcutaneous liraglutide, 3.0 mg, on weight loss when each is added to counseling for diet and physical activity?

CONCLUSION This randomized clinical trial found that once-weekly subcutaneous semaglutide, compared with once-daily subcutaneous
liraglutide, added to counseling for diet and physical activity, resulted in significantly greater weight loss at week 68.

AM/

POPULATION . INTERVENTION FINDINGS
/ Mean weight change from baseline to week 68

265 Women =
73 Men 338 Patients randomized

‘*& Semaglutide
— 0 0, 0, 0,
Adults with body mass 2 126 85 5 15.8% (95% 0, -17.6% to -13.9%)

index 230 or 227 with 21 Semaglutide 127 Placebo
W?t'ﬁht_trS!aLE(i comorbidities, Once-weekly Liraglutide Pooled, matched o
without diabetes subcutaneous Once-daily placebo groups -6.4% (95% C1, -8.2% t0 -4.6%)

semaglutide, subcutaneous
2.4 mg liraglutide, Placebo

3.0m
9 —-1.9% (95% Cl, -4.0% t0 0.2%)

Liraglutide

Mean age: 49 years

LOCATIONS

Difference between semaglutide, 2.4 mg,
. PRIMARY OUTCOME vs liraglutide, 3.0 mg:

Sites in the US Percentage change in body weight at week 68 -9.4 percentage points
(95% Cl, -12.0 to -6.8); P <.001

Rubino DM, et al Effect of weekly subcutaneous semaglutide vs daily liraglutide on body weight in adults with overweight or obesity
without diabetes: the STEP 8 randomized clinical trial. Jama. 2022




Tirzepatide once weekly for the treatment of obesity(SURMOUNT-1)

2539 adults with a BMI of
30 or more, or 27 or more
and at least Or:]e V\./elgh'l'- A Overall Percent Change in Body Weight from Baseline
re|(]'|'ed ComphCQhOI’], (treatment-regimen estimand)

] ) . 0.0 C Participants Who Met Weight-Reduction Targets
eXC|Ud|ng d|0be‘|'es, N d (treatment-regimen estimand)
1:1:1:1 rafio to receive
once-weekly,
subcutaneous tirzepatide
(5 mg., 10 mg, or 15 mg)
or placebo for 72 weeks,
including a 20-week

dose-escalation period

ey
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Percentage of Participants

=10 z135 =20
Body Weight-Reduction Target (36)

Jastreboff AM, et al.Tirzepatide once weekly for the treatment of obesity. New England Journal of Medicine. 2022



maintenance of weight reductio

IE‘ Percent change in body weight (week 0-88)

Overall mean baseline body weight=107.3 kg
0@ 1

-g Placebo
£ > S
After 36 weeks firzepatide (10 or 15 mg), 7 | |
0 4 8 12 16 20 24 28 32 36 40 52 64 88 Hyl:;itcilon
OdUH'S (n = 670) experienced O meOn Weigh'l' o Time after start of lead-in period, wk
Tirzepatige lead-in 670 666 669 668 667 667 660 663 559220133 e ;
reduction of 20.9%. From randomization (at P mmo

@ Change in waist circumference (week 0-88)

week 36), those switched to placebo

Overall mean baseline waist circumference=115.2 cm

experienced a 14% weight regain and those

Placebo

L
. i——___‘_____

L
S .

i
Tirzepatide

continuing tirzepatide experienced an

Tirzepatide lead-in

additional 5.5% weight reduction

Change in waist circumference, cm

____7__5_ __§ -22.5

0 4 8 12 16 20 24 28 32 36 40 52 64 Hybrid
imputation
Time after start of lead-in period, wk
No. at risk
Tirzepatide lead-in 670 666 669 668 666 667 669 663 659 670
Tirzepatide 335333 328 317
Placebo 335328 318 303

Aronne LJ, al. Continued treatment with tirzepatide for maintenance of weight reduction in adults with obesity: the SURMOUNT-4
randomized clinical trial. Jama. 2024




Tirzepatide Compared with Semaglutide

A Change in Body Weight
B Weight Reductions Overall mean baseline weight=113.2 kg
W Tirzepatide Semaglutide
100
&0

Semaglutide

Percent Change

60

Tirzepatide

0 4 8§ 12 16 20 24 36 48 52 60
Weeks since Randomization
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B Change in Waist Circumference

Overall mean baseline waist circumference=118.4 cm

Target Reduction in Body Weight

/51adult participants with obesity but without
type 2 diabetes

Semaglutide

Change (cm)

Tirzepatide

maximum tolerated dose of firzepatide (10 mg or
15 mg) or the maximum tolerated dose of
semaglutide (1.7 mg or 2.4 mg) for 72 weeks. pr el kool

Weeks since Randomization

Aronne LJ et al. Tirzepatide as compared with semaglutide for the treatment of obesity. N Engl J Med. 2025



The NEW ENGLAND JOURNAL of MEDICINE

Triple-Hormone-Receptor Agonist
Retatrutide for Obesity — A Phase 2 Trial

Mechanisms of Action of Retatrutide

GLP-1

receptor Suppress appetite
and slow digestion

GIP
receptor Increase fat
Retatrutide metabolism

Improved
glycemic

Increase insulin
control

sensitivity

Glucagon

receptor 48 weeks

Jastreboff AM, et al.Triple—hormone-receptor agonist retatrutide for obesity—a phase 2 trial. New England Journal of Medicine. 2023



We enrolled 338 adults, to

receive subcutaneous

retatrutide (1 mg, 4 mg

,8mg, 12 mg or placebo

once weekly for 48 weeks.

Placebo

Retatrutide,
1mg

Retatrutide,
4 mg (ID, 2 mg)

Retatrutide, I Retatrutide,
4 mg (ID, 4 mg) & mg (ID, 2 mg)

B Retatrutide,
8 mg (ID, 4 mg)

B Retatrutide,
12 mg (ID, 2 mg)

A Changes in Body Weight

0-

|
(]
1

Percentage Change

T T T
20 24 36

Weeks since Randomization

B Attainment of Weight-Reduction Targets

Percentage of Participants

100-
90
80
70
60
50
40+
30
20
10

0

87

100100100
91

9091 93

I I
=15% =20%
Body Weight-Reduction Target




the SCALE frials, the
proportion of patients
losing

> >15%:11.0-18.1%
Across the STEP trials,
>

> >

> >15% :25.8-63.7%

the SURMOUNT frials,
> >

> >15% :39.7-84.1%

respectively

Liraglutide 3.0 mg Semaglutide 2.4 mg Semaglutide 50 mg Orforglipron 45 mg Tirzepatide 15 mg Retatrutide 12 mg
% WEIGHT LOSS VS BASELINE

m 5% m10% 15% m20% m 25%

Caruso |, et al. Incretin-based therapies for the treatment of obesity-related diseases. npj Metabolic Health and Disease. 2024



tirzepatide 15 mg had the highest probability of being ranked first in terms of percentage weight loss,
followed
by tirzepatide 10 mg, and then weekly semaglutide 2.4 mg Weekly

(A) Mean actual (kg) and percentage (%) weight reduction

Tirzepatide -1.40 -5.13 -6.67 -13.02 -17.79
15 mg (Weekly) (-5.45, 2.58) (-9.82, -0.68) (-12.1, -1.24) (-17.44, -8.57) (-21.77, -13.76)

-1.20 Tirzepatide -3.72 -5.27 -11.63 -16.39
(-5.2,2.77) 10 mg (Weekly) (-8.44, 0.76) (-10.7, 0.16) (-16.05, -7.19) (-20.35, -12.39)

-9.23 -8.04 Semaglutide -1.54 -7.91 -12.66
(-13.76, -5.05) (-12.47, -3.80) 2.4 mg (Weekly) (-5.67, 2.86) (-10.48, -5.01) (-14.81, -10.26)

-9.73 -8.53 -0.53 Semaglutide -6.35 -11.12
(-14.57, -4.97) (-13.29, -3.70) (-3.45,2.81) 0.4 mg (Daily) (-10.08, -2.58) (-14.81, -7.36)
-16.81 -15.62 -7.60 -7.07 Liraglutide -4.77
(-21.13, -12.62) (-19.85, -11.4) (-9.53, -5.34) (-9.79, -4.42) 3 mg (Daily) (-6.73, -2.81)

-22.00 -20.81 -12.79 -12.27 -5.20 Placeho
(-26.02, -18.03) (-24.76, -16.8) (-14.39, -10.81) (-14.94, -9.56) (-6.64, -3.67)

Alkhezi OS,et al Comparative effectiveness of glucagon-like peptide-1 receptor agonists for the management of obesity in adults without
diabetes: a network meta-analysis of randomized clinical trials. Obesity reviews. 2023




Tirzepatide 10 and 15 mg, along with weekly semaglutide 2.4 mg and daily semaglutide 0.4
mg, all yielded comparable results to each other and significantly better results in
comparison with the liraglutide regimen at the 5%, 10%, cutoff

A) Patients with weight reduction of > 5% and = 10%

Tirzepatide 1.27 1.59 1.43 4.87 19.29
15 mg (Weekly) (0.39 — 4.04) 0.41 — 6.04) (0.28 — 7.28) (1.33 - 17.81) (6.13 — 61.44)
1.42 Tirzepatide 1.26 1.13 3.84 15.22
(0.44 — 4.57) 10 mg (Weekly) (033 - 4.67) (0.22 - 5.74) (1.08 — 13.87) (4.91 — 48.42)

1.59 111 Semaglutide 0.90 3.05 12.08
(0.41 - 6.14) (0.29 - 4.27) 2.4 mg (Weekly) (0.25 - 3.41) (1.40 — 6.98) (6.38 —24.15)

1.63 115 1.03 Semaglutide 3.39 13.48
(0.31 - 8.24) (0.22 - 5.78) (0.28 -3.71) 0.4 mg (Daily) (1.07 — 10.75) (4.25 — 42.93)
6.78 4.77 4.28 4.17 Liraglutide 3.96
(1.88 — 25.70) (1.33-18.07) (1.95 - 10.00) (1.40 — 13.21) 3 mg (Daily) (2.23-17.06)

21.94 15.46 13.85 13.47 3.23 Placebo
(6.79 — 70.82) (4.82 - 50.19) (7.06 — 27.52) (4.34 — 43.06) (1.73 - 5.73)

Alkhezi OS,et al Comparative effectiveness of glucagon-like peptide-1 receptor agonists for the management of obesity in adults without diabetes: a network
meta-analysis of randomized clinical trials. Obesity reviews. 2023




for the 215% and 20% comparisons, all GLP-1 RAs were better than placebo except for
liraglutide 3 mg.

B) Patients with weight reduction of > 15% and > 20%

Tirzepatide 1.20 1.55 2.00 8.83 24.95
15 mg (Weekly) (0.21 - 6.84) (0.21 - 11.57) (0.18 - 22.4) (1.22 - 69.32) (4.46 — 146.15)
1.29 Tirzepatide 1.29 1.66 7.36 20.79
(0.20-7.93) 10 mg (Weekly) (0.18 -9.72) (0.16 — 18.56) (1.04 - 57.71) (3.79 — 121.86)
1.97 1.53 Semaglutide 1.28 5.69 16.07
(0.21 - 16.42) (0.17 - 12.93) 2.4 mg (Weekly) (0.20 - 8.42) (1.65 - 20.92) (6.09 — 43.79)

217 1.67 1.09 Semaglutide 4.45 12.52
(0.14 — 28.36) (0.11 —22.94) (0.13 - 8.78) 0.4 mg (Daily) (0.87 —23.37) (2.39 - 66.03)

20.49 15.85 10.35 9.48 Liraglutide 2.82
(1.81 - 204.99) (1.37 - 163.24) (2.23 -49.92) (1.45 - 64.85) 3 mg (Daily) (0.99 - 7.64)
41.91 32.48 21.08 19.33 2.05 Placebo
(6.36 — 256.38) (4.72 - 203.03) (7.2 - 66.24) (2.99 - 142.68) (0.48 - 9.21)

Alkhezi OS,et al Comparative effectiveness of glucagon-like peptide-1 receptor agonists for the management of obesity in adults without diabetes: a network
meta-analysis of randomized clinical trials. Obesity reviews. 2023



cardiovascular benefits and mechanisms of

action

GLP1R agonists

Central nervous system Blood vessels

4 Appetite | Hepatic steatosis L Albuminuria 4 Blood pressure

4 Circulating lipid 4 Decline in GFR
l - eeinem 1 Microvascular and

coronary flow

.T\dipocy'te

4 Adiposity _

4 Body weight Cardioprotection

Atherosclerotic plaque

- Plague
a Thrombus

4 Inflammation

T Plaque stability

Myocardium

Jproptésis
4 Inflammation

1 Glucose metabolism

Ussher JR, Drucker DJ. Glucagon-like peptide 1 receptor agonists: cardiovascular benefits and mechanisms of action. Nature reviews

cardiology. 2023



American Journal of Cardiovascular Drugs
https://doi.org/10.1007/540256-024-00695-9

SYSTEMATIC REVIEW

Role of Incretin Mimetics in Cardiovascular Outcomes and Other

Classical Cardiovascular Risk Factors beyond Obesity and Diabetes
Mellitus in Nondiabetic Adults with Obesity: a Meta-analysis
of Randomized Controlled Trials

» comprised 11 qualified RCTs. liraglutide (two frials) and semaglutide (six trials) tirzepatide
(three trials)

» Mean of treatment duration : 61.3 weeks (range 28-104 weeks).
» mean age of the participants was 48.2 years,

» 37.9% of patients were male
>

Previous hypertension:43.8%, dyslipidemia: 39.3%, ,and preexisting cardiovascular disease
13.4%

» receiving antinypertensive drugs (25.8%) and lipid lowering medications (27.9%).



Systolic blood pressure

GLP-1 RA GLP-1 RAs Placebo Mean Difference Mean Difference
Study or Subgrou Meain  SD  Total Mean 3D Total i IV, Randam, 95% CI IV, Randaim, 95% CI
2.1.2 Liragiutide

Blackmam | i 37 14 180 04 04 1

Pi-Sunyer (2015) 42 122 2437 15 124 122 3 T0[-3

Subtotal (95% I} 2617 T -3.45 [2.66, 2.64]

Helerogeneity. Tau® = 0,08, Chi® = 1.86, df = 1 (P = 0.7}, I* = 46%

Test for averall effect: £ = 1212 [P < 0.00007)

2.1.4 Semaglutide
Garvey (2022) 57 14 152 16 1.2 152 F -4.10 [-4 36, -3
Kadowaki (2022) 26 10 -5.31 1.24 101
Lincodf | 382 046 &8B03 -0.51 018 &8
Ruhina (202 . 1: 535 449 11 266
407 -18 1.5 204
1306 -1.08 1.87 G55 2.8% <510 [-5.28, -4.92|
11304 10181 A% =452 [-5.4T, -3.58]
ity: Tau? = 1,39, Chi® = 106301, df = 5 [P < 0.00001}; P = 100%
verall effect: £ = 0.35 (P = 0.00001)

Tatal (95% CI) 13921 11585 100.0%  -4.17 [-4.87, -3.47]
Heterogeneity: Tau® = 0.89; Chi® = 108505, df =7 (P < 0.00001}; P = 99%

Test fi rall effact =11 [P = 0.000317)

Tast for subaroup differences: Chi? = 68.28, df =1 (P =0.011, P = 84.0%

Dual GLP-1 RA/GIP Placebo Mean Differencea Maan Differenca
Mean S0 Total Mean SD F IV, Random, 895% Cl IV, Random, 5% CI

118 335 106 126 335 31.0% -1.30 [-3.19, 0.59)
6.2 2 630 -1 1.1 643 34.5%
=51 287 41 07 a4 5% a7 )

1252 1270 100.0%  -5.37 [-8.66, -2.09]
2; Chit = 185360, df = 2 (P < 0.00001]; I = 100%
Test for averall effect: £ 1 (F=0.001)

Total (85% Clj 1252 1270 1000%  -5.37 [-8.66, -Z.09]
Hederogeneity: Taw® = 8.12; Chi® = 185380, df = 2 (P < 0.00001]; 1* = 100%
Test for o effect; 321 (P =0,001)

Pl appdic:

50 o 25
Fawours [Dual GLP-1 RAMGIP] Favouwrs [Placeio]

Kamarullah W, et al. Role of incretin mimetics in cardiovascular outcomes and other classical cardiovascular risk factors beyond obesity and diabetes
mellitus in nondiabetic adults with obesity: A meta-analysis of randomized controlled trials. American Journal of Cardiovascular Drugs. 2025



Diastolic blood pressure

GLP-1 R GLP-1 RAs Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Taotal Weight [V, Random, 95% CI N, Randaom, 95%, CI
3.1.2 Lirag|utide

Fi-Sunyer (2015) =51 13 2437 -1 07 1225 14.T% =2 A0 [-2.16, -2.04d]

Subtotal (85% CI) 2437 1225 14.7% =210 [-2.186, -2.04)

Hesteragerneity: Mol applicable

Test far overall effect: £ =83.51 (P < 0.00001)

3.1.4 Semaglutide
Garvey (2022) -5, . 152 T 0s 82 -B.40 [-8.68, -B.14]
] 88 -2.28 . 8[-11.97,-8.78]
BE03 -Z29 3 01 . 4,14 [-4.21, -4.07]
i 535 L . 268 A% o7 ulu[ﬁ-u 38
Wadden (2021) 3. 407 2. 2 2 14.6% =590 [-6.2
Wilding (2021) , i 1306 1.7 585 14.T% -4.00[-4.14, -3 .86
Subtotal (25% CI) 11301 B5.3%  -6.66 [-8.00, -5.32]
Heterogenaity: Tal 271, Chi2=1258.T72, df = 5 (P < 0.00001); 1* = 100%
Test for overall eff 8,72 (P < 0.00001)

Total (95% CI) 13738 11405 100.0%  -6.01 [-7.37, -4.64) -

Heterogenaity: Tau® = 3.28: Chit = 3952 .25, df = 6 (P < 0.00001}; 1 = 100% = - : ¥ +
Test for overall effect: Z = 8.64 (P < 0.00001) Favours [GLP-1 RAs]  Favours [Placeba]

Test for suboroup differences: Chi*= 44 16, dif = 1 (P < Q000011 12 = 97.7%

Dual GLP-1 RA/GIP Dual GLP=1 RAIGIP Flacebo Mean Difference Mean Diference
Stuidy ar Subgrolp Mean sD Total Mean S0 Tatal Weight IV, Random, 95% Cl IV Randam, 95% Cl
9.1.1 Tirzepatide
Aranne {2023) 5.6 5.3 356 48 167 X 21.5% -0.B0 [-3.30, 1.70)
| | =T 4 0.8 B30 11 1.8 s 646, -6.14] u
Wadden | 1 287 5.2 141 a2 2 8.7, -8.03) | |
Subtotal (95% Cl) 1252 1270 100.0% 5 BE [-7.58, =2.14]
Heterogeneity: Tau® = 1.96 i = 2T8.20, df = 2 (P < 0.00001); P = 949%
Test for overall effect £ = 668 [P < 0.00007)

-
Tatal {95% CI) 1252 1270 100.0%  -5.86 [-T7.58, -4.14] -
Heterogeneity: Tau® = 1.96; Chi® = 278.20, df = 2 (P < 0.00001); = 99% =
Test for avarall effect: £ = 6.88 (P < 0.00001) Favours [Dual GLP-1 i-'-‘..ﬁ.-'EiIF'] Favours [Placebo)
Tesl for subgroup diflerences: Mot applicable '

=10 0 ) 10

Kamarullah W,et al. Role of incretin mimetics in cardiovascular outcomes and other classical cardiovascular risk factors beyond
obesity and diabetes mellitus in nondiabetic adults with obesity: A meta-analysis of randomized conftrolled trials. American
Journal of Cardiovascular Druas. 2025



GLP-1RA GLP-1 RAs Placebo Mean Difference Mean Difference

} Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.2.2 Liraglutide
Pi-Sunyer (2015) 23 11 2437 07 0.3 1225 14.4% 1.60 [1.55, 1.65]
Subtotal (95% CI) 2437 1225 14.4% 1.60 [1.55, 1.65]
Heterogeneity: Mot applicable
Test for overall effect: £ = 67.02 (P < 0.00001)

3.2.4 Semaglutide

Garvey (2022) 45 1.2 152 36 089 152 14.3% 0.90 [0.66, 1.14]
Kadowaki (2022) 31 15 98 1.3 1.7 100 13.9% 1.80 [1.35, 2.25]
Lincoff (2023) 213 07 8803 026 0.09 8801 14.4% 1.87 [1.86, 1.88]
Rubino (2021) 91 15 535 1.9 0.2 268 14.4% 7.20 [7.07, 7.33]
Wadden (2021) 6.5 27 407 5 19 204 141% 1.50 [1.13, 1.87]
Wilding (2021) 25 11 1306 05 0.7 655 144% 2.00[1.92, 2.08]
Subtotal (95% CI) 11301 10180 85.6% 2.55[1.03, 4.07]
Heterogeneity: Tau® = 3.59; Chi® = 6520.57, df = 5 (P < 0.00001); 12 = 100%

Test for overall effect: £ = 3.29 (P = 0.001)

Total (95% CI) 13738 11405 100.0% 2.42 [1.54, 3.29] L
Heterogeneity: Tau® = 1.38, Chi* = 6701.33, df = 6 (P < 0.00001); I* = 100% '

-10 5 0 5 10
Test tor overall eftect: £ = 5.42 (P < 0.00001) Favours [Placebo] Favours [GLP-1 RAs)
Test for subagroup differences: Chi? = 1.49, df =1 (P =0.22), 2= 33.1%

Dual GLP-1 RA/GIP Dual GLP-1 RA/GIP Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight |V, Random, 95% CI IV, Random, 95% CI
9.2.1 Tirzepatide
Aronne (2023) 4.5 4.9 335 1.4 26 335 331% 3.10[2.51, 3.69] u
Jastreboff (2022) 8.2 1.5 630 0.2 1 643 334% 8.00 [7.86, 8.14] u
Wadden (2023) 15.4 1.2 287 36 11 292  334% 11.80[11.61, 11.99]

Subtotal (95% CI) 1252 1270 100.0% 7.65 [4.23, 11.07] -
Heterogeneity: Tau® = 9.10; Chi* = 1423.01, df = 2 (P < 0,00001); I* = 100%
Test for overall effect: Z = 4.38 (P < 0.0001)

Total (95% CI) 1252 1270 100.0%  7.65 [4.23, 11.07] -
Heterogeneity: Tau® = 9.10; Chi* = 1423.01, df = 2 (P < 0.00001); I? = 100% i t t i
Test f Il effect: Z = 4.38 (P < 0.0001) <2 plo i 10 20

est for overall effect. Z = 4.38 ( M Favours [Placebo] Favours [Dual GLP-1 RA/GIP]
Test for subaroup differences: Not applicable

Kamarullah W,et al. Role of incretin mimetics in cardiovascular outcomes and other classical cardiovascular risk factors beyond obesity

and diabetes mellitus in nondiabetic adults with obesity: A meta-analysis of randomized controlled trials. American Journal of
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Kamarullah W,et al. Role of incretin mimetics in cardiovascular outcomes and other classical cardiovascular risk factors beyond obesity

GLP-1 RAs
Mean SD Total

GLP-1 RA
Study or Subgroup

Mean SD

Placebo
Total

Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

3.3.2 Liraglutide
Pi-Sunyer (2015)
Subtotal (95% CI)
Heterogeneity: Mot applicable

Test for overall effect: Z = 27.76 (P < 0.00001)

-3 3.2 2437
2437

3.3.4 Semaglutide
Garvey (2022)
Kadowaki (2022)
Lincoff (2023)
Rubino (2021)
Wadden (2021)
Wilding (2021)
Subtotal (95% CI)

-68 29 1582
-129 28 88
-4.09 1.12 8803
-11.6 2 535

47 1.8 407

-3.3 1.3 1308
11301

Heterogeneity: Tau® = 11.50; Chi* = 53984.15, df = 5 (P < 0.00001); I* = 100%

Test for overall effect: Z = 4.52 (P < 0.00001)

Total (95% CI) 13738

1225
1225

-1 14

2.7 1 152
1.4 14 89
245 0.82 8801
29 18 268
26 1.7 204

11 19 655
10179

11404

14.3%
14.3%

14.2%
14.2%
14.3%
14.3%
14.3%
14.3%
85.7%

100.0%

Heterogeneity: Tau® = 6.87; Chi* = 5986.75, df = 6 (P < 0.00001); I* = 100%

Test for overall effect; Z2 = 5.69 (P < 0.00001)

Test for subgroup differences: Chi*? = 9.45, df = 1 (P = 0.002), |* = 89.4%

Dual GLP-1 RA/GIP
Mean

Dual GLP-1 RA/GIP
Study or Subgroup

Placebo

SD  Total Mean SD Total Weight

-2.00 [-2.14, -1.86]
-2.00 [-2.14, -1.86]

-4.10 [-4.59, -3.61)
-11.50 [-12.10, -10.90]
-1.64 [-1.67, -1.61]
-8.70 [-8.97, -8.43)
-7.30 [-7.59, -7.01]
-4.40 [-4.56, -4.24)
-6.27 [-8.99, -3.55]

-5.65 [-7.60, -3.71]

Mean Difference
IV, Random, 95% CI

-

40 5 0 5 10
Favours [GLP-1 RAs] Favours [Placebo]

Mean Difference
IV, Random, 95% CI

9.3.1 Tirzepatide
Aronne (2023)
Jastreboff (2022)

Wadden (2023)
Subtotal (95% CI)

-3.4 24
-8.6 1.7
-6.1 1.4

335
630
287
1252

34 27
-0.9 21
6.1 1.7

335
643
292
1270

33.3%
33.4%

-6.80 [-7.19, -6.41)
-7.70 [-7.91, -7.49]

33.4% -12.20 [-12.45, -11.95]

100.0%

Heterogeneity: Tau® = 8.44; Chi* = 881.48, df = 2 (P < 0.00001); I = 100%

Test for overall effect: £ = 5.30 (P < 0.00001)

Total (95% CI) 1252

1270

100.0%

Heterogeneity: Tau® = 8.44; Chi* = 881.48, df = 2 (P < 0.00001); I = 100%

Test for overall effect: £ = 5,30 (P < 0.00001)
Test for subaroup differences: Mot applicable

-8.90 [-12.19, -5.61]

-8.90 [-12.19, -5.61]

L |
. |
-l
-

20

10 0 10

Favours [Dual GLP-1 RA/GIP] Favours [Placebao]

and diabetes mellitus in nondiabetic adults with obesity: A meta-analysis of randomized controlled trials. American Journal of



triglyceride

GLP-1 RAs
Mean

GLP-1 RA
Study or Subgroup

SD Total Mean SD

Placebo
Total

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

3.5.2 Liraglutide
Pi-Sunyer (2015)
Subtotal (95% CI)

Heterogeneity: Mot applicable
Test for overall effect: Z = 32.68 (P < 0.00001)

-13.3 101 2437

2437

3.5.4 Semaglutide

Garvey (2022)
Kadowaki (2022) -105 59
Lincoff (2023) -2457 6.68
Rubino (2021) 9 23
Wadden (2021) 225 47
Wilding (2021) 253 59
Subtotal (95% Cl)

152
101
8803
535
407
1306
11304

-19 441

1225
1225

-55 43

-3.7 0.8
79 21
-4.28 2.58
-31 289
-6.5 21
-6.8 4.3

152
101
8801
268
204

655
10181

14.3%
14.2%
14.3%
14.3%
14.3%
14.3%
85.7% -15.73 [-20.88, -10.58]

-7.80 [-8.27, -7.33]
-7.80 [-8.27, -7.33]

-15.30 [-15.96, -14.64]
-18.40 [-19.62, -17.18]
-20.29 [-20.44, -20.14]

-5.90 [-6.30, -5.50]
-16.00 [-16.54, -15.46]
-18.50 [-18.96, -18.04]

Heterogeneity: Tau® = 41.30; Chi* = 4553.97, df = 5 (P < 0.00001}; I* = 100%

Test for overall effect: Z = 5.99 (P < 0.00001)
Total (95% CI) 13741

Test for overall effect: Z = 5.64 (P < 0.00001)

11406 100.0%
Heterogeneity: Tau® = 46.82; Chi® = 6340.71, df = 6 (P < 0.00001}; I* = 100%

Test for subaroup differences: Chi* = 9.03, df = 1 (P = 0.003), I = 88.9%

Dual GLP-1 RA/GIP
Mean SD  Total

Dual GLP-1 RA/GIP
Study or Subgroup

Placebo
Mean SD Total Weight

-14.60 [-19.67, -9.52]

-

Mean Difference
IV, Random, 95% CI

20  -10 0 10 20
Fawvours [GLP-1 RAs] Favours [Placebo]

Mean Difference
IV, Random, 95% CI

9.4.1 Tirzepatide
Aronne (2023)
Jastreboff (2022)

Wadden (2023)
Subtotal (95% Cl)

335
630
287
1252

-8.2 3.5
-31.4 2.1
-25.8 1.6

33.1%
33.5%
33.5%
100.0%

15.6 4.7 335
63 3 643
3 23 292
1270

Heterogeneity: Tau? = §.52; Chi® = 359,486, df = 2 (P < 0.00001); I* = 99%

Test for overall effect: Z=17.51 (P < 0.00001)

Total (95% CI) 1252

1270 100.0%

Heterogeneity: Tau® = 6.52; Chi* = 359.46, df = 2 (P < 0.00001); I* = 99%

Test for overall effect: £ = 17.51 (P < 0.00001)
Test for subgroup differences: Not applicable

-23.80 [-24.43, -23.17]
-25.10 [-25.38, -24.82]
-28.80 [-29.12, -28.448]
-25.91 [-28.81, -23.01]

-25.91 [-28.81, -23.01]

L

¢

100

-50 0 50

Favours [Dual GLP-1 RA/GIP] Favours [Placebo]

Kamarullah W,et al. Role of incretin mimetics in cardiovascular outcomes and other classical cardiovascular risk factors beyond obesity
and diabetes mellitus in nondiabetic adults with obesity: A meta-analysis of randomized controlled trials. American Journal of




MACE Risk Reduction

A) GLP-1RA GLP-1 RAs Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.1.1 Liraglutide
Blackman (2016) 3 176 3179 22% 1.02 [0.21, 4.97]
Pi-Sunyer (2015) 216 2487 105 1244 19.4% 1.03[0.82, 1.29]
Subtotal (95% CI) 2663 1423 21.6% 1.03 [0.82, 1.28]
Total events 219 108
Heterogeneity: Tau? = 0.00; Chi2 = 0.00, df =1 (P =0.99); I?= 0%
Test for overall effect: Z = 0.25 (P = 0.80)

MACE :a composite of |
non-fatal mYOCOrdiO| infarction, g;je?/j;‘:g;mde 17 152 32 152 10.8% 0.53 [0.31, 0.91]

Kadowaki (2022) 2 100 11 101 2.4% 0.18[0.04, 0.81]
non_fOTOI STrO kel Lincoff (2023) 569 8803 701 8801 22.2% 0.81[0.73, 0.90]
Rubino (2021) 26 535 40 268 12.4% 0.33[0.20, 0.52]

cardiovascular death Wadden (2021) 40 407 27 204 12.8% 0.74 [0.47, 1.17]

Wilding (2021) 107 1306 75 655 17.8% 0.72[0.54, 0.95]
Subtotal (95% CI) 11303 10181  78.4% 0.60 [0.44, 0.81]

Total events 761 886
Heterogeneity: Tau? = 0.08; Chi* = 19.24, df = 5 (P = 0.002); I = 74%
Test for overall effect: Z = 3.38 (P = 0.0007)

Total (95% CI) 13966 11604 100.0% 0.68 [0.53, 0.87]
Total events 980 994
Heterogeneity: Tau? = 0.07; Chi? = 25.64, df =7 (P = 0.0006); 12 = 73%

0.001 01 1 10
Test for overall effec.:t‘ Z=3.10 (P.— 0.002) Favours [GLP-1 RAs] Favours [Placebo]
Test for subgroup differences: Chi? = 8.21, df = 1 (P = 0.004), I = 87.8%

B) Dusl GLP-1.RAJGIP Dual GLP-1 RA/GIP  Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
10.1.1 Tirzepatide
Aronne (2023) 1 335 2 335 11.6% 0.50 [0.05, 5.49] —
Jastreboff (2022) 6 630 16 643 76.8% 0.38[0.15, 0.97]
Wadden (2023) 1 287 2 292 11.6% 0.51 [0.05, 5.58]
Subtotal (95% CI) 1252 1270 100.0% 0.41[0.18, 0.92]
Total events 8 20
Heterogeneity: Tau? = 0.00; Chi = 0.08, df =2 (P = 0.96); I = 0%

Test for overall effect: Z = 2.15 (P = 0.03)

Total (95% Cl) 1252 1270 100.0% 0.41 [0.18, 0.92]

Total events 8 20
itv: Tau? = 0.00: Chi? = —2(P=096) I = 09 : : :
Heterogeneity: Tau? = 0.00; Chi* = 0.08, df = 2 (P = 0.96); I> = 0% 0.001 0.1 1 10

Test for overall effect: Z = 2.15 (P = 0.03) Favours [Dual GLP-1 RA/GIP] Favours [Placebo]
Test for subgroup differences: Not applicable

Kamarullah W,et al. Role of incretin mimetics in cardiovascular outcomes and other classical cardiovascular risk factors beyond obesity
and diabetes mellitus in nondiabetic adults with obesity: A meta-analysis of randomized controlled tfrials. American Journal of
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Semaglutide and Cardiovascular Outcomes in Obesity
without Diabetes

17,604 patients patients 45 years of age or older with preexisting cardiovascular disease and a body-

>
mass index of 27 or greater but no history of diabetes
» 8803 were assigned to receive semaglutide and 8801 to receive placebo

» The mean duration of exposure to semaglutide or placebo was 34.2+-13.7months, and the mean
duration of follow-up was39.8 months



A Primary Cardiovascular Composite End Point
1007 107 27214 ratio, 0.80 (95% Cl, 0.72-0.90)
90 g P<0.001 for superiority
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occurred in (6.5%) in the
semaglutide group and

(8.0%) in the placebo group

Months since Randomization

MNo. at Risk

Placebo 8801 3652 8487 8326 8le64 7101 5660 4015 1672
Semaglutide 8303 8695 8561 8427 8254 7229 5777 4126 1734

Lincoff AM, Brown-Frandsen K, Colhoun HM, Deanfield J, Emerson SS, Esbjerg S, Hardt-Lindberg S, Hovingh GK, Kahn SE, Kushner RF, Lingvay I. Semaglutide
and cardiovascular outcomes in obesity without diabetes. New England Journal of Medicine. 2023 Dec 14;389(24):2221-32.



@ E S C European Heart Journal Open (2025) 5, oeaf117 ORIGINAL ARTICLE

European Society https:/doi.org/10.1093/ehjopen/oeaf117 1 ior
of Cardiology - Special populations

Tirzepatide compared with semaglutide

and 10-year cardiovascular disease risk
reduction in obesity: post-hoc analysis
of the SURMOUNT-5 trial

Mamas A. Mamas’, Harold Bays?, Runijia Li*, Navneet Upadhyay®, Tanya Irani?,
Cagri Senyucel’®, Julia P. Dunn?®, and Hong Liu-Seifert®

s participants with obesity and without Type-2 diabetes without prior CVD

% predicted CVD risk reduction following weight loss in persons with obesity for primary prevention
between firzepatide and semaglutide

X/

% Predicted 10-year CVD risks were compared between treatments at baseline and up to 72 weeks
post-treatment



tirzepatide was associated with a 23.72% relative reduction from baseline in 10-year CVD risk compared
with a 13.56% relative reduction from baseline in semaglutide (P < 0.001)..
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Mamas MA et al. Tirzepatide compared with semaglutide and 10-year cardiovascular disease risk reduction in obesity: post-hoc analysis of the SURMOUNT-5
trial. European Heart Journal Open. 2025



American Journal of Cardiovascular Drugs
https://doi.org/10.1007/s40256-024-00647-3

SYSTEMATIC REVIEW

Cardiovascular Benefits of GLP-1 Receptor Agonists in Patients
Living with Obesity or Overweight: A Meta-analysis of Randomized
Controlled Trials

» 13 RCTs :obese or overweight patients without diabetes

» comprising 30,512 patients, 17,629 (57.8%) recieved GLP-1 RA, 12,883 (42.2%)
received placebo

Six studies used liraglutide, seven used semaglutide, and one used firzepatide.
follow-up period :20 to159 weeks.

The mean age 31 to 61.6 years

16,213 patients (563.1%) were men.

Mean BMI ranged:31.9 to 40.1 kg/m?2

V.V - VoaVea



GLP-1 RA significantly reduced the occurrence of myocardial infarction (RR0.72; 95% CI
0.61, 0.85; p < 0.001; 12 = 0%).

Study or GLP-1 RAs Placebo Risk Ratio Risk Ratio
Subgroup Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI

Liraglutide

Blackman et al. (2016) 0 176 1 179 0.3% 0.34[0.01, 8.27]
Sunyer et al.(2015) 2 2481 1 1242 0.5% 1.00[0.09, 11.03]
Total (95% CI) 2657 1421  0.7% 0.68 [0.10, 4.61]
Heterogeneity: Tau® = 0; Chi* = 0.28, df = 1 (P = .59); I = 0%

Test for overall effect: Z = -040 (P = .69)

Semaglutide

Lincoff et al. (2023) 234 8803 322 8801 97.7% 0.73[0.62, 0.86]
Rubino et al. (2021) 2 1437 1 268 05% 0.37[0.03, 4.10]
Wilding et al. (2021) 2 1306 3 655 0.8% 0.33[0.06, 2.00]
Total (95% CI) 11546 9724 99.0% 0.72[0.61, 0.85]
Heterogeneity: Tau® = 0: Chi® = 1.01, df = 2 (P = .60): I = 0%

Test for overall effect: Z =-3.92 (P < .01)

Tirzepatide
Jastreboff et al. (2022) 1 1896 0 643 03% 1.02[0.04, 24 97]
Test for overall effect: Z=0.01 (P = .99)

Total (35% Cl) ) 16099 11788 100.0% 0.72[0.61, 0.85]

Heterogeneity: Tau® = 0; Chi® = 1.34, df = 5 (P = .93); I° = 0%

Test for overall effect: Z = -3.93 (P < .01) 01 051 2 10

Test for subgroup differences: Chi® = 0.05, df = 2 (P = .98) Favors GLP-1 RAs Favors Placebo

Fig. 4 Myocardial infarction in the overall population and subgroup analysis according to GLP-1 RA used

de Oliveira Almeida G, et al. Cardiovascular benefits of GLP-1 receptor agonists in patients living with obesity or overweight: a meta-analysis of
randomized controlled trials. American Journal of Cardiovascular Drugs. 2024



there was no significant difference between groups in UA,
stroke, AF, and deep vein thrombosis.

GLP-1RAs Placebo Risk Ratio Risk Ratio
Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI Study or GLP-1 RAs Placebo Risk Ratio Risk Ratio

Subgroup Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI

Liraglutide H

Blackman et al. (2016) 0 176 1 179 0.34 [0.01, 8.27] Liraglutide

Sunyer et al.(2015) 1 2487 1 1244 0.50 [0.03, 7.99) Astrup et al. (2009) 2 37 0 98 05% 1.33[0.06,27.49]

Wadden et al. (2013) 0 212 1 210 0.33 [0.01, 8.06] + Sunyer et al.(2015) 2 2481 5 1242 1.7% 0.20 [0.04, 1.03]

Total (95% CI) . 5 2875 1?33 0.39 [0.07, 2.26) : Total (95% Cl) R , 2852 1340 , 21% 0.33[0.06, 1.71]
. . = = <12 =09 H Heterogeneity: Tau” = 0.255; Chi® = 1.17, df = 1 (P = 28); I = 14%
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ig.5 Unstable angina in the overall population and subgroup analysis according to GLP-1 RA used
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Obesity and heart failure

Obesity in the overall population Obesity in the heart failure population

Prevalence Outcomes Prevalence Outcomes
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Semaglutide in Patients with Heart Failure with Preserved
Ejection Fraction and Obesity

s 529 patients who had heart failure with preserved ejection fraction and a BMI of 30 or higher

% receive once-weekly semaglutide (2.4 mg) or placebo for 52 weeks

** primary end points : the change from baseline in the Kansas City Cardiomyopathy
Questionnaire clinical summary score(KCCQ-CSS)

% secondary end points : the change in the 6-minute walk distance



Change in KCCQ-CSS

Semaglutide Estimated difference, 7.8 points

(95% Cl, 4.8 to 10.9)
P<0.001

Placeba

Change from Baseline
(points)

I 1
20 36 52 52*
Weeks since Randomization

Mo. of Participants
Semaglutide 263 249 225 243 263
Flacebo 266 247 217 237 266

B cChange in Body Weight
=

‘\*_-._‘.——.——-‘__E:_E‘EG

5
Estimated difference, 10.7 percentage points
(95% Cl, ~11.9 to—9.4)

P=0.001
Semaglutide

Percentage Change from
Baseline

1 1 1 1 1 1 1 1 1 1
0o 4 & 12 16 20 28 36 52 52*
Weeks since Randomization

Mo. of Participants

Semaglutide 263 255 254 250 246 252 239 243 240 246 263
Placebo 266 259 240 250 243 246 243 239 233 242 266

Kosiborod MN, et al. Semaglutide in patients with heart failure with preserved ejection fraction and obesity. New England Journal of Medicine.
2023




A Change in 5-Minute Walk Distance
I8

Semaglutide

Estimated difference, 20.3 m
{95% C1, 8.6 to 32.1)
P 3001

In the analysis of the

Change frorm Baszeline

hierarchical composite end

point, semaglutide produced Mo of Participants

Semaglutide
Placebo

more wins than placebo (win
ratio,1.72; 95% CI, 1.37 to
2.15; P<0I00HS

. . 13
Mo. of Heart Failure Events i, 4

First Heart Failure Event ;:g

=15%-Point Difference in Change in KCCQ-C55

=10-Point Difference in Change in KECCQ-C55
Semaglutide winner
z5-Point Difference in Change in KCCQ-C55 b0 B Placsbo winner
Tie
=30-m Difference in Change in &-Minute Walk Distance

Stratified win ratic, 1.72 (95% C1, 1.37 to 2.15)

Kosiborod MN, et al. Semaglutide in patients with heart fai
2023



The mean percentage change in the CRP level was —43.5% with semaglutide and —7.3%
with placebo (estimated treatment ratio, 0.61; 95% CI, 0.51 to 0.72; P<0.001).

C Change in C-Reactive Protein Level
1.2

10 Placebo
A 0093 | .
0.8 :| Estimated treatment ratio, 0.61

(95% Cl, 0.51 to 0.72)

Semaglutide 0.56 P<0.001

o
3
-
o
o
v
Qu
=
©
7]
3]
jae]
]
et
2
=
3]
o

20
Weeks since Randomization

No. of Participants
Semaglutide 263 245 240 263
Placebo 266 232 225 266




Semaglutide and cardiovascular outcomes in patients with
obesity and prevalent heart failure: a prespecified analysis of

the SELECT trial

John Deanfield, Subodh Verma, Benjamin M Scirica, Steven E Kahn, Scott S Emerson, Donna Ryan, lldiko Lingvay, Helen M Colhoun, Jorge Plutzky,
Mikhail N Kosiborod, G Kees Hovingh, Seren Hardt-Lindberg, Ofir Frenkel, Peter E Weeke, Seren Rasmussen, Assen Goudev, Chim C Lang,
Miguel Urina-Triana, Mikko Pietild, A Michael Lincoff, for the SELECT Trial Investigators

4286 (24:-3%) of 17 604 patients had a history of heart failure at enrolment: 2273 (53-0%) had
heart failure with preserved ejection fraction, 1347 (31-:4%) had heart failure with reduced ejection
fraction, and 666 (15-5%) had unclassified heart failure

OUTCOME:MACE (defined as a composite of cardiovascular death, non-fatal myocardial
infarction, or non-fatal stroke); a heart failure composite (consisting of cardiovascular
death or hospitalisation or urgent hospital visit for heart failure);



Cumulative incidence curves
comparing the risk of major
adverse cardiovascular
events (A), heart failure
composite (B) cardiovascular
death (C), and all-cause
death (D)

Number at risk
Semaglutide 2-4 mg—heart failure
Semaglutide 2-4 mg—no heart failure ¢
Placebo—heart failure
Placebo—no heart failure ¢

Proportionof patient

Number at risk

Semaglutide 2-4 mg—heart failure
Semaglutide 2-4 mg—no heart failure
Placebo—heart failure

Placebo—no heart failure

— Placebo—heart failure
Semaglutide 2.4 mg—heart failure
Semaglutide 2.4 mg HR
vs placebo (95% 1)
Heart fa
No heart failure

Semaglutide2-4mg HR
vs placebo (95%CI)

Heart failure
No heart failure

076 (0-59-0-97)
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Time since randomisation (months)
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Interaction Semaglutide 2-4 mg

pvalve vs placebo (95% CI)

Heart failure 0-81(0-66-1-00)
No heart failure 0-81(0-67-0-97)

0-24

36 42 48 12 18 24 30 36 42

Time since randomisation (months)
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1390 983 413
4546 3266 1380
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% semaglutide resulted in improved outcomes in both HFrEFand HFpEF

patients with HFrEF had higher absolute event rates

—— Placebo—heart failure with reduced ejection fraction —— Placebo—heart failure with preserved ejection fraction
Semaglutide 2-4 mg—heart failure with reduced sjection Semaghrtide 2-4 mg—heart failure with preserved ejection
fraction fraction
> Semagiutide 2-4 mg HRE Interaction B Semaglutide 2-4 mg ] Interaction
v5 placebo ( pvalue

w5 placebo (95% CT) p valme
Heart fallurewith reduced ;

electlon fraction

Heart fallurewith preserved

ejactlon fraction
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Number at risk
Semaglutide -4 mg—heart failure with preserved gjection fraction 1174 1161 1146 1130 1107
Semaglutide 2-4 mg—heart faik th reduced gjection fraction 654 641 625 &0
th preserved ejection fraction 1082

oy
b7

risk of major adverse cardiovascular events (A), heart failure composite (B),

Heart falure with reduced 0 1
on fraction 079
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Effects of Tirzepatide on the Clinical Trajectory of
Patients With Heart Failure, Preserved Ejection
Fraction, and Obesity

» 731 patients with class Il to IV heart failure, ejection fraction 250%, and BM=30 kg/m?2
» firzepatide (titrated up to 15 mg SC weekly; n=364) or placebo (n=367)

» Patients were 65.2+10.7 years of age; 53.8% (n=393) were female; body mass index was 38.2+6.7
kg/m2

» 53% (n=388) had a worsening heart failure event in the previous 12 months.

Zile MR, et al. Effects of tirzepatide on the clinical trajectory of patients with heart failure, preserved ejection fraction, and obesity. Circulation. 2025.



Tirzepatide produced a comprehensive, meaningful improvement in heart failure
across multiple complementary domains

All-Cause Mortality or Worsening Heart Failure Event Worsening Heart Failure Event Requiring
Hospitalization or Urgent Intravenous Drugs
HR 0.67 (0.46-0.99)
P=0.045 HR 0.41(0.22-0.75)
P=0.004
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Cumulative Incidence (%)

16 24 32 A0 4B 56 6 T2 BOD BB a6 104 112 120 128 136
Weeks After Randomization 56 64 72 80 88 9 104 112 120

Participants at Risk Weeks After Randomization

irzepatide 364 350 340 344 340 338 333 284 275 251 228 220 196 167 146 105 B2 46 # Participants at Risk
Placebo 367 361 348 339 332 328 316 268 250 240 219 215 195 165 145 84 73 45 ,
Tizepatide 364 360 352 350 347 344 340 293 285 261 238 232 208 178 157 1N

Placabo 367 362 351 M6 3 336 327 275 265 2 226 22 m 170 150 o6

Zile MR, et al. Effects of tirzepatide on the clinical trajectory of patients with heart failure, preserved ejection fraction, and obesity. Circulation. 2025.



KCCQ-Css Proportion of Patients Achieving
at 24 and 52 Weeks KCCQ-CSS Threshold Change at 52 Weeks

25 * 100 A EQ-5D-5L Health State Index at 24 and 52 Weeks
] Tirzepatide 2 Placebo =

0.15+4
80

%
*
60 *
40 H
24 =5 points >10points =15 points = 20 points
Number of Weeks 1.90 1.87 2.04 1.82

Tirzapatida 330 (1.28,2.83) (1.29,2.70) (1.41,2.95) {1.25,2.65)
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Odds Ratlos
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at 24 and 52 Weeks Distance Threshold Change at 52 Weeks '

=]
©

®
o

45+ o Placebo & Tirzepatide

0 Improved

@
o

® Unchanged
O Worsened

Tirzepatide *

i
o

*

Proportion of Patients Who
Changed From Baseline (%)
~n
o

o

Placebo

Change From Baseline
in Walk Distance

Placebo Tirzepatide Placebo  Tirzepatide

Proportion of Patients (%)

At 24 Weeks At 52 Weeks

T T T
24
Number of Weeks

2 10 meters 2 20 meters 2 30 meters

223 2.13 2.00

Tirzepatide 340
e e (1.61, 3.10) (1.54, 2.94) (1.43, 2.80)

Odds Ratios

Zile MR, et al. Effects of tirzepatide on the clinical trajectory of patients with heart failure, preserved ejection fraction, and obesity. Circulation. 2025.




Role of glucagon-like peptide-1 receptor agonists
across the Universal Definition of Heart Failure
stages.

Stage D

Stage A (at risk) ® (advanced HF) @

CV risk factors (obesity, Structural heart . Severe,

HTN, CKD, or T2DM) but diseasewith @8 = refractory
no structural heart " symptoms with

disease or HF symptoms / HF ms " recurrent HFH

| The limited evidence
‘available warrants caution

Monzo L, et al .Pharmacological treatment for patients with obesity and heart failure: Focus on glucagon-like peptide-1 receptor agonists. European Journal
of Heart Failure expert consensus document. European Journal of Heart Failure. 2025 Nov 27.



Take home message

» Incretin-based AOM are the most efficacious weight loss AOM

» Tirzepatide 10 and 15 mg, along with weekly semaglutide 2.4 mg and daily
liraglutide have potential body weight lowering effect comparing with
placebo

» Tirzepatide 10 and 15 mg, along with weekly semaglutide 2.4 mg and , all
vielded comparable results 1o each other and significantly better results
than placebo and liraglutide in reducing body weight more than 5%

» incretin mimetics have beneficial effect on improving several classical
cardiovascular risk factors, with tirzepatide sustaining the most profound
Impact, followed by semaglutide and liraglutide



Take home message

» Incretin mimetics have shown promise in reducing MACE risk

» Incretin based drugs showed meaningful reductions in body weight
alongside improvements in health status and exercise capacity in
patients with HFPEF

» Tirzepatide and semaglutide showed fewer HF events or lower
cardiovascular mortality in current limited evidence

» efficacy and safety of incretin based drugs in HF with reduced
ejection fraction is uncertain






