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Incretin Effect




Incretin Family Members

= GLP-1:
o Most clinically relevant; targeted by GLP-1 receptor agonists (e.g.,
semaglutide, liraglutide) for diabetes/obesity.

= GIP:

o Secreted by K-cells in the duodenum.

o Stimulates insulin secretion but has weaker effects on appetite/glucagon
vs. GLP-1.

o Dual GLP-1/GIP agonists (e.g., tirzepatide) show enhanced efficacy.
= Other peptides:

o Oxyntomodulin (appetite suppression)

o glicentin (from proglucagon cleavage)



What is GLP-17?
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io and Drucker. Gastroenterology 2007;132:2131-57; Drucker and Nauck. Lancet 2006;368:1696—705.



GLP-1 Agonists Dipeptidyl-Peptidase-4 Inhibitors (DPP-4's)

GLP-1 agonists DPP-4 inhibitors
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First clinical DPP-4 study
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GLP-1 is released in response to food intake
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GLP-1, glucagon-like peptide-1.
Adapted from Orskov et al. Scand. Gastroenterol 1996;31:665-70.



GLP-1 RA
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Drug Structure Dosing Half-Life Key Use
Exenatide Exendin-4 analog Twice daily 2—4 hours T2D

Lixisenatide Exendin-4 analog Once daily ~3 hours T2D

Liraglutide Human analog Once daily 13 hours T2D, Obesity
Semaglutide Human analog Once weekly/oral ~7 days T2D, Obesity, CVD

Dulaglutide Human analog Once weekly ~5 days T2D, CVD



Semaglutide concentration constant in the plasma

Semaglutide provides more constant plasma levels compared with liraglutide
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20 - — Liraglutide once daily (t,,: 13 hours)

Semaglutide once-weekly (t,,: ~1 week)

Normalised plasma concentration (%)

0 1 1 1 1 1
0 1 2 3 4 5 6 7
Time at steady state (days)

Profiles were based on simulated modelling. Liraglutide is the only GLP-1RA that is approved by the US FDA and EMA for use in overweight/obese participants without T2D. It is dosed once daily.
EMA, European Medicines Agency; FDA, US Food and Drug Administration; GLP-1RA, glucagon-like peptide-1 receptor agonist; t%, half life.
Elbrgnd et al. Diabetes Care 2002;25:1398—404; Marbury et al. Clin Pharmacokinet 2017;56:1381-90.



Semaglutide Treatment Effect in People with obesity
STEP series



1.

Common Characteristics Across STEP Trials

Inclusion Criteria:

o Adults/adolescents with BMI 230 (obesity) or 227 + 21 comorbidity (e.g.,
hypertension, dyslipidemia, T2D).

o Prior unsuccessful weight-loss efforts via diet/exercise.

o Exclusions: History of pancreatitis, medullary thyroid carcinoma, or pregnancy.
Intervention:

o Subcutaneous semaglutide 2.4 mg weekly (titrated over 16—20 weeks).

o All trials included lifestyle counseling (calorie deficit, physical activity).
Primary Endpoint:

o Percentage change in body weight from baseline.

o Secondary endpoints: Proportion achieving 25%, >10%, or >15% weight loss.



Adverse Event Profiles

= Common AEs:

o Gastrointestinal
(nausea [~20-44%], diarrhea [~13—-30%], vomiting [~5—15%]).

o Mild-to-moderate severity; typically resolved over time.
= Serious AEs:

o Gallbladder-related events (e.g., cholelithiasis: ~¥1.5—-2.6%).

o Rare pancreatitis (<1%) or hypoglycemia (in T2D trials with
concomitant therapies).

= Discontinuation Rates: ~¥5—10% due to Gl side effects.



Trial

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

STEP 8

STEP
TEENS

Overview of STEP Trial Series

Population

1,961 adults with obesity/overweight
(BMI =30 or 227 +
comorbidities), without diabetes

1,210 adults with T2D +
obesity/overweight (BMI >27)

611 adults with obesity/overweight +
intensive behavioral therapy (IBT)

803 adults who completed 20-week
run-in (semaglutide responders)

304 adults with obesity/overweight
(2-year extension)

401 Asian adults with
obesity/overweight (BMI >27)

338 adults with obesity/overweight,
head-to-head vs. liraglutide 3.0 mg

201 adolescents (12—18 years) with
obesity (BMI >95th percentile)

Intervention

Semaglutide 2.4 mg vs. placebo +
lifestyle intervention

Semaglutide 2.4 mg vs. 1.0 mg vs.
placebo + lifestyle

Semaglutide 2.4 mg + IBT vs. placebo
+ BT

Continue semaglutide 2.4 mg vs.
switch to placebo

Semaglutide 2.4 mg vs. placebo

Flexible-dose semaglutide (1.7-2.4
mg) vs. placebo

Semaglutide 2.4 mg vs. liraglutide 3.0
mg vs. placebo

Semaglutide 2.4 mg vs. placebo

Duration

68 weeks

68 weeks

68 weeks

48 weeks

104 weeks

68 weeks

68 weeks

68 weeks

Key Findings

-14.9% body weight loss (vs. -2.4%
placebo). 86% achieved >5% weight loss.

-9.6% (2.4 mg) vs. -7.0% (1.0 mg) vs. -
3.4% placebo. Improved HbAlc.

-16.0% (sema + IBT) vs. -5.7% (placebo +
IBT). Highest weight loss in series.

-7.9% (continued) vs. +6.9% (placebo).
Demonstrated need for long-term use.

-15.2% (sema) vs. -2.6% (placebo).
Confirmed sustained efficacy.

-13.2% (sema) vs. -2.1% (placebo). Lower
dose effective in Asian population.

-15.8% (sema) vs. -6.4% (lira) vs. -
1.9% (placebo). Superiority of sema.

-16.1% BMI (sema) vs. +0.6% (placebo).
FDA approved for adolescents.



Trial

STEP 1

STEP 2

STEP 3

STEP 8
STEP TEENS

Weight Loss Outcomes Summary

Semaglutide Group

-14.9%

-9.6% (2.4 mg)

-16.0%

-15.8%
-16.1% BMI

Comparator

-2.4% (placebo)

-3.4% (placebo)

-5.7% (placebo)

-6.4% (liraglutide)
+0.6% (placebo)

Key Takeaway

Semaglutide nearly 6x more effective than
placebo in non-diabetic adults.

Weight loss reduced in T2D patients but still
significant.

Intensive behavioral therapy amplified
semaglutide’s effects.

Semaglutide doubled weight loss vs. liraglutide.

First trial showing efficacy in adolescents.



STEP 7 for Asians



Patient disposition

Screened
N=4L8
| Screening failures: N=63
| Withdrawn before randomisation: N=10
Randomised (FAS)
N=375
Exposed (SAS)
N=375 (100%)
Semaglutide 2.4 mg Placebo
N=249 (100%) N=126 (100%)
I I
Completed treatment Completed treatment
N=231(92.8%) N=110 (87.3%)
I I
Completed trial Completed trial
N=244 (98.0%) N=121 (96.0%)

Patients with T2DM taking semaglutide 2.4mg in combination with an insulin secretagogue (e.g., sulfonylurea) may have an increased risk of hypoglycemia, including severe hypoglycemia. When initiating semaglutide 2.4mg consider reducing the dose of concomitantly
administered insulin secretagogue (such as sulfonylureas) to reduce the risk of hypoglycemia.



Demographics and baseline characteristics
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Male | Female Mean age Asian | White | Black=

54.1% | 45.3% L1 years 90.7% | 8.3%

&GP 4P &

11%

. T
Mean BMI Mean waist Comorbidities

Mean body weight circumference Type 2 diabetes o1]2]3]4[s5

96.4 kg 34.0 kg/m? 108.0 cm 25.6% 7.7[21.3]18.9|23.7[19.5/8.8%
(Mean HbA, 8.0%")

*Black participants refer to Black participants or African American participants; 'Mean HbA,, is the type 2 diabe *Cc incl
%, proportion of patients in full analysis set; BMI, body mass index; HbA,, glycated haemoglobi
Mu, Y., et al. The Lancet Diabetes & Endocrinology, 2024. 12(3): p. 184-195

), coronary artery disease, ular disease, obstructive ipnoea, type 2 diabetes, impaired glucose metabolism, reproductive system, liver disease, kidney disease, osteoarthritis, gout and asthma.

Patients with T2DM taking semaglutide 2.4mg in combination with an insulin secretagogue (e.g., sulfonylurea) may have an increased risk of hypoglycemia, including severe hypoglycemia. When initiating semaglutide 2.4mg consider reducing the dose of concomitantly
administered insulin secretagogue (such as sulfonylureas) to reduce the risk of hypoglycemia.

Semaglutide 2.4 mg (Wegovy®) is not approved as the treatment for weight-related comorbidity such as dysglycemia (pre-diabetes, T2DM), hypertension, dyslipidemia, OSA, and cardiovascular disease) by Ministry of Food and Drug Safety (MFDS) in Korea.



Change in body weight

Observed mean change over time Estimated mean change from baseline
In-trial to week 44
Mean baseline body weight: 96.4 kg All participants* If treatment adherent?
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0O 4 8 12 16 20 28 36 44 ETD: -8.5 %-points ETD: 9.9 %-points
Time since randomisation (weeks) [95% CI: -10.2, —6.8] [95% CI: -11.3, -8.4]
_ p<0.0001 p<0.0001
Semaglutide 2.4 mg 249 248 246 241 236 238 233 228 238
126 125 124 120 118 115 115 107 116
- Semaglutide 2.4 mg Placebo
—— Semaglutide 2.4 mg Placebo

Patients with T2DM taking semaglutide 2.4mg in combination with an insulin secretagogue (e.g., sulfonylurea) may have an increased risk of hypoglycemia, including severe hypoglycemia. When initiating semaglutide 2.4mg consider reducing
the dose of concomitantly administered insulin secretagogue (such as sulfonylureas) to reduce the risk of hypoglycemia.



Real World Analyses based on SCOPE studies



Semaglutide 2.4 mg clinical outcomes in patients with obesity or overweight in a real-world setting: A
6-12month retrospective study in the United States

Body weight change

SCOPE 6 Months

Finding: Patients with obesity or overweight had a mean reduction of 10.5 kg or
10% of initial body weight
Proportion of patients in each weight loss category at 6-

month follow-up
(change from baseline)

Mean Change in Body Weight [kg]

Mean change: -10.5kg

=) = 100% 79%
- L =
95% CI[-11.2; -9.8] p<0.001 S con 49%
= =
2 om
= 100 o ® 0%
] 504 >10% >15%
] 80
= Categorical weight loss
-
E 311
@ Mean Change in BMI [kg/m?] after 6 months
c 40
o Mean Mean Mean
= 20 change in baseline follow-up 95% CI p-value*
BEMI measure measure
0
&-month follow-up -3.7 kg/m? 37 kg/m? 33 kg/m? -4.0;-3.4 p= 0.001




To evaluate the effectiveness of semaglutide 2.4 mg for weight reduction and improvement in
cardiometabolic biomarkers at 52 and 68 weeks in a real-world setting in the United States

Change in body weight and BMI

SCOPE 12 Months : from baseline to 68-week follow-up

-15.9kg 50

(-14.8%); P<0.01 -4.9 kg/m?
120 | 45 P<0.01
110 107.2
40
100 36.7
90 & 31.8
%‘j 80 % 30
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-% 70 e
S 2 25
Z 60 -
& 20
50
40 15
30
10
20
10 >
0 0
(n=391) (n=700)

M Baseline M 68-week follow-up



After Treatment Discontinuation



Discontinuation and Reinitiation of GLP-1 Receptor Agonists

Time to discontinuation of GLP1RA Time to Reinitiation of GLP1RA
100 100+
se 80+ 80+
= Patients without type 2 diabetes
S
=
S 60 60
§ Patients with type 2 diabetes
E Patients with type 2 diabetes
S 404 40 -
é_ Patients without type 2 diabetes
[=]
204 204
0 0+
0 1 2 0 1 2
Time since initiation, y Time since discontinuation, y
No. at risk
Patients with type 2 diabetes 76524 36709 10774 22869 7597 3368
Patients without type 2 diabetes 48950 15696 2750 18923 7048 1592

Rodriguez, Patricia J., et al. JAMA Network Open 8.1 (2025): e2457349-e2457349.



3 years of liraglutide versus placebo

A
— Liraglutide3-0mg @ LOCF Off-drug
— Placebo ® LOCF follow-up
period

Change in weight (%)

L L

LD

T 1 T 1 T 1 |
116 128 140 152 160 172

T
104

0 16 28 40 56 68 80 I 9I2
; Weeks
Data available
Lirag|utide 3-0mg 1467 1295 1223 1161 1100 1030 971 911 885 849 830 805 780 747 778
Placebo 734 635 576 544 508 465 436 399 375 365 354 336 327 322 320

Le Roux, Carel W., et al. The Lancet 389.10077 (2017): 1399-1409.



Trial design

STEP 4: Randomised, double-blind, multicentre, placebo-controlled, withdrawal trial

ici Only participants who reached the maintenance dose
9(-)2 partlclpjants . Semaglutide yp p .
with overweight or obesity M dose escalation —]‘ of semaglutide were randomised
* Male or female =18 years Semaglutide 2.4 mg s.c. OW Offf;tlzgsvtilent E
+  BMI: =30 kg/m2 or =27 kg/m? e A ;
and =1 weight-related comorbidity - 2.4mg
+ Stable body weight =90 days o5 mg 1.0mg
* HbA,, <6.5% 0.25mg

Randomised period

Week 0 20 68 75
Start of run-in Randomisation (2:1) End of treatment .
. End of trial
Baseline
Trial objectives Primary endpoint (Week 20 to week 68)
Week 20 to week 68 * % weight loss
+ To compare the effect of continued semaglutide treatment versus a switch to placebo* on body weight, Confirmatory secondary endpoints (Week 20 to week 68)
cardiovascular risk factors, COAs, glucose metabolism, and other factors related to body weight *  Waist circumference

«  To compare the safety and tolerability of continued semaglutide treatment versus a switch to placebo* * Systolic blood pressure
Week 0 to week 68 » SF-36 (Physical Functioning)

* To evaluate the efficacy and safety of semaglutide during the entire 68 weeks of treatment



Body weight change (week 0-68)

STEP &4

Observed body weight change over time
(Mean at week 0: 107.2 kg)

All participants®

ETD: -12.4 %-points
95% Cl: [-13.7; -11.0]

Estimated change from week 0 to week 68

If treatment adherent®

ETD: -13.0 %-points
95% Cl: [-14.3; -11.7]
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On-treatment: [ |

Placebo



Weight regain and cardiometabolic effects after withdrawal of semaglutide: The STEP 1 trial extension

68-week treatment phase
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Diabetes Obesity Metabolism, Volume: 24, Issue: 8, Pages: 1553-1564, First published: 19 April 2022, DOI: (10.1111/dom.14725)
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Weight change (kg)

Trajectory of the body weight after drug discontinuation in the treatment of
anti-obesity medications

— Weight change (kg)

= H| O & Ch ?:FL N2 M MA BIRX =X EAAI™E G —— BMI change (kg/m?
H 1142 Sl X2 1,574H 10 CHELL 893H = 2 44
—— GLP-1 related treatment 01
" —— non GLP-1 related treatment
- ;]
1
| 1
60 4
3 -
-4
-12 -
Time(week) ST T T T T T T T T T T T
-5 0 5 10 15 20 25 30 35 40 45 560 55

Time (week)

BMC medicine 23.1 (2025): 398.



GLP1RA after bariatric surgery

AQA MQIE Zhall =R otl2A %0
HO[H & 5 HFRI0] Tt

2|2} 2 R EO|E9F M|OF2 FEIO|EE

AI23HH| Ot == 5 S ST K 2 55
e 50
S 40| 2tXH(O 4 80%) 7t =40l £ ~
H|Dt~2= O| 2 K|S O| CrA| S7t¢t

=
S

o
=
i

2k XHOf| A GLP-1 =& H| & & A (GLP-1

RAVE 127427 Eo3k ATt RS 7kt 340
M=l 99%7tzh= L4 Eot= 27t 35
LIEFE

The observed reduction in BMI was 30 1
significantly lower with liraglutide than o5 |

with semaglutide, 3.1 (2.0, 4.7) vs. 4.7 (3.7,

6.0) kg/m2 (P-value = 0.04). 20 -

60 -

45 -

» *

Pre-surgery Post-surgery  GLP1-RA 6 months 12 months
weight nadir  jnitiation treatment treatment

BMC Endocrine Disorders volume 25, Article number: 93 (2025)
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