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Obesity is a Serious Chronic Disease

Global Prevalence of Obesity * 650 million adults live with obesity(WHO
2016 data)

» 39-49% of world’s population are
overweight/obese (2.8-3.5bn people)
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Obesity rates are increasing globally

Life expectancy decreases as BMI increases
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What are the effects of weight loss?

Benefits of 5-10% weight loss
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CV, cardiovascular; NAFLD, non-alcoholic fatty liver disease
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Intensive lifestyle intervention, focused on weight loss,
did not improve CV risk in T2D
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Look AHEAD: NO cardiovascular benefit
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Figure 2. Cumulative Hazard Curves for the Primary Composite End Point.

Look AHEAD group, NEJM, 2013



Look AHEAD Outcome according to weight
CVOT of Lifestyle Intervention in Subjects with T2D

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

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

As above plus CABG, carotid endartectomy, PCI,
hospitalisation for CHF, peripheral vascular disease,
or total mortality

0.75 1 1.25

Hazard ratio

Intervention 2570 2326 2192

Look AHEAD Research Group. Lancet Diabetes Endocrinol 2016;4:913-21.
Koster-Rasmussen et al. PloS One 2016;11:e0146889.



Approved Drugs in Europe for Obesity

Orlistat 60/120 mg Naltrexone 32 mg/ Liraglutide 3.0 mg
TDS Bupropion 360 mg PR daily

Semaglutide 2.4 mg Setmelanotide

Metreleptin od Weekly 1-3 mg od

Metreleptin — only for leptin deficiency; Semaglutide — UK only; setmelanotide — only for POMC deficiency, LEPR, MC4R genetic causes
https://www.ema.europa.eu/en/medicines/human/EPAR/Xenical

https://www.ema.europa.eu/en/medicines/human/EPAR/mysimba

https://www.ema.europa.eu/en/medicines/human/EPAR/saxenda

https://www.ema.europa.eu/en/medicines/human/EPAR/myalepta

https://www.ema.europa.eu/en/medicines/human/EPAR/wegovy

https://www.ema.europa.eu/en/medicines/human/EPAR/imcivree




Results with approved drugs

New drugs and devices can reduce weight and weight-related comorbidities
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Adapted after Aronne L. FDA VI-0521 EMDAC 2010. 10



Results with actual treatment approaches

—| Liraglutide

17.7kg = 16.9%WL
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Adapted after Aronne L. FDA VI-0521 EMDAC 2010.



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Once-Weekly Semaglutide in Adults
with Overweight or Obesity

John P.H. Wilding, D.M., Rachel L. Batterham, M.B., B.S., Ph.D.,
Salvatore Calanna, Ph.D., Melanie Davies, M.D., Luc F. Van Gaal, M.D., Ph.D.,
lldiko Lingvay, M.D., M.P.H., M.S.C.S., Barbara M. McGowan, M.D., Ph.D.,
Julio Rosenstock, M.D., Marie T.D. Tran, M.D., Ph.D., Thomas A. Wadden, Ph.D.,
Sean Wharton, M.D., Pharm.D., Koutaro Yokote, M.D., Ph.D., Niels Zeuthen, M.Sc.,
and Robert F. Kushner, M.D., for the STEP 1 Study Group*




Change in Body Weight Over Time: STEP 1 vs STEP 5

STEP 1 STEP 5
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Wilding JPH, et al. N Engl J Med 2021;384:989-1002; Garvey WT, et al. Presented at: 39th Annual Meeting of The Obesity Society; November 1-5, 2021; Virtual.



STEP 1 and 3: Body Weight Change

Change in body weight (%) Estimated Change from
Baseline to Week 68

Treatment policy estimandTrial product estimand
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*Statistically significant vs placebo; TObserved on-treatment data.
IBT, intensive behavior therapy; LCD, low-calorie diet.
a. Wadden TA, et al. JAMA. 2021;325:1403-1413; b. Wilding JPH, et al. N Engl J Med. 2021;384:989.

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.



STEP 1 and 3: Categorical Weight Loss at Week 68

100 - STEP 1 STEP 3 _ Study Findings
- Semaglutide 2.4 mg
56.4 56,5 = Placebo = Data suggest that
80 - 75,3 semaglutide with
69,1 monthly brief lifestyle
S 60 counselling alone is
ii 50,5 sufficient to produce a
4 mean weight loss of
g 15%
o
50 - = Further research is
needed on potential
0 o 1,7 3.7 benefits of sequencing

i - LCD and semaglutide
Percentage Weight Loss ’ercentage Weight Loss 2.4 mg to mcrgase

=5% =10% =215% =20%5% =10% =15% =20% long-term weight loss

a. Wilding JPH, et al. N Engl J Med 2021;384:989; b. Wadden TA, et al. JAMA 2021;e211831.

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.



STEP 1: Change in C-reactive protein

Mean at baseline (mg/L): 3.9 3.9
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Results with actual treatment approaches
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Adapted after Aronne L. FDA VI-0521 EMDAC 2010.



Results with actual treatment approaches
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Tirzepatide: A GIP/GLP-1 Receptor Agonist

Vehicle (Q3D)
- - Semaglutide (30 nmol/kg, Q3D)
—4&— Tirzepatide (10 nmol/kg, Q3D)

Tirzepatide molecule In preclinical models, tirzepatide caused robust
structure body weight loss mainly by significant reduction
in food intakel

f . 80+
C)
2
C20 diacid-¥-Glu-(AEEA)-(K) £ 60] 5
39 35 ‘ -§ Jﬁ%é * =+
Y 000000000 |
Shading indicates non-coded amino § 201
acids.
Tirzepatide is a 39-amino acid peptide with a C20 fatty diacid 01— ; B 7 10 13 16 9 22
moiety that enables albumin binding and prolongs the half-life Time (day)

Cumulative food intake in DIO mice. P<0.05 using one-way ANOVA repeated

GIP=glucose-dependent insulinotropic polypeptide; GLP-1=glucagon-like peptide-1. h .
9 P P> polypep gucag pep measures vs vehicle (*) or semaglutide (+)

1. Coskun et al. Mol Metab. 2018;18:3-14.



Tirzepatide: A GIP/GLP-1 Receptor Agonist

In humans, tirzepatide demonstrated:

= robust body weight reductions at doses of

5, 10 and 15 mg compared with
semaglutide 1 mg in patients with T2D in
SURPASS-2 (Fig. A)!

= improved beta-cell function and insulin

sensitivity in @ mechanism of action trial
(Fig. B)?2

GIP=glucose-dependent insulinotropic polypeptide; GLP-1=glucagon-like peptide-1.

Body weight,
change from baseline (kg)
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1. Frias et al. N Engl J Med. 2021;385:503-515. 2. Heise et al. Lancet Diabetes Endocrinol. 2022;ePub ahead of print (https://doi.org/10.1016/52213-8587(22)00085-7)



Proportion of Participants Achieving Weight Loss 25%, >210%,
>15%: Treatment-Regimen Estimand
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O Tirzepatide 5 mg M Tirzepatide 15 mg
B Tirzepatide 10 mg B Semaglutide 1 mg

Note: mITT population. Proportion of participants achieving weight loss <5%, <10% and <15% (treatment-regimen estimand). Proportion was obtained by dividing the number of participants reaching respective goals at Week 40 by the
number of participants with baseline value and at least one non-missing postbaseline value. Missing value at Week 40 was predicted from MMRM analysis.
mITT=Modified Intent-to-Treat; MMRM=Mixed Model Repeated Measures.

Frias JP, et al. N Engl J Med. 2021; doi: 10.1056/NEJM0a2107519 (Ahead of Print). 21
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Change in Body Weight was Sustained Up to 2 Years

SURPASS-4

Overall mean baseline weight = 90.3 kg

4 -
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Efficacy estimand.
Del Prato S et al. Lancet. 2021;398:1811-1824

[] Insulin Glargine
[] TzP 5 mg

B TZP 10 mg

B TzZP 15 mg



GIP Receptor Agonism

Potential actions of GIP and GLP-1 Central Nervous System

| Food intake

| Nausea

| Body weight

1 Energy expenditure

Subcutaneous White Adipose Tissue

Secretion and receptor localization of GIP and GLP-1 Incretin action on various organs . e
1 Insulin Sensitivity
GIP GLP1 1 Lipid Buffering Capacity
Brain 1 Blood Flow
________________________________ Cerebroprotection Satiety

1 Storage Capacity
@ «ceis | Proinflammatory Immune Cell Infiltration

------------------------------------- Fat accumulation Lipolysis
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------------------------------------------------ Lung protection
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of Nugienss | oo Natriuresis
ﬁ Renal protection
a cell « g cell
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Kaneko S, touchREVIEWS in Endocrinology 2022;18:10-19
Samms RJ, et al. Trends Endocrinol Metab. 2020;31(6):410-421



SURMOUNT-1 Obesity Management

4-week follow-up
Normoglycemia at
randomization*
1

Tirzepatide 15 mg QW

5mg 7-5mg 10 mg 12-5 mg

Tirzepatide 10 mg QW

2-week
Screening

Tirzepatide 5 mg QW
2-5mg 5mg

Injectable Placebo QW

-2 0 4 8 12 16 20 72 76
t t
Randomization Primary Endpoint
1111 End of treatment for
participants with
. normoglycemia at
Kev Features' randomization
= N=2539

= 4 arms (1:1:1:1 randomization)
= Randomization stratified by country, sex and prediabetes status (yes, no)
= Study duration dependent on pre-diabetes status: 72/176 weeks

= An upper limit of 70% enroliment of women used to ensure a sufficiently large sample of men

17-week follow-up:
prediabetes at
randomization

1

176 193
t

Final endpoint
End of treatment for
participants with prediabetes
at randomization

= During the first, 72-week period, one study drug dose reduction per participant was permitted to help manage intolerable gastrointestinal symptoms



Weight Reduction: Percent Change and Change in Pounds

. n Treatment
L 0 Ipg-------------cmmmemcemee e cce e e e Efficacy Estimand
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Efficacy estimand: MMRM analysis, mITT population (efficacy analysis set). Data presented over time are least squares means + standard

errors. Tirzepatide vs. placebo at 72 weeks: ***p<0.001.
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Yale sCHOOL OF MEDICINE



Effect of once-weekly Tirzepatide, as compared with placebo, on body weight

Participants who met weight-reduction targets (efficacy estimand)

100% 06.2% 96.3%

89.4% M Tirzepatide, 5 mg

90% 1 w Tirzepatide, 10 mg
78.2% . .

0% A M Tirzepatide, 15 mg
" Placebo

70% A

X

60% -

50% -

40% -
30% A
20% A

10% 7 .

>5 > 10 =15 =20 =25
Body weight-reduction target (%)

0% -

Jastreboff AM et al: NEJM 2022



Decrease in Waist Circumference

On Treatment
Efficacy Estimand

OPlacebo OTirzepatide 5mg  @Tirzepatide 10mg MW Tirzepatide 15 mg

0

-15 1 14.6

Change in waist circumference (cm)

-25

|
*
*
*

*k%k

Overall mean waist circumference at baseline = 114.1 cm

Treatment-regimen estimand: ANCOVA analysis, mITT population (full analysis set). Efficacy estimand: MMRM analysis, mITT population
(efficacy analysis set). Data are LS means * standard errors. Tirzepatide vs. placebo at 72 weeks: ***p<0.001. 28



Decrease in Waist Circumference

On Treatment
Efficacy Estimand

OPlacebo OTirzepatide 5mg  @Tirzepatide 10mg M Tirzepatide 15 mg

DFOV 48.0cm
STND/P
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-15 1 14.6

Change in waist circumference (cm)

-25

|
*
*
*

*k%k

Overall mean waist circumference at baseline = 114.1 cm

Treatment-regimen estimand: ANCOVA analysis, mITT population (full analysis set). Efficacy estimand: MMRM analysis, mITT population
(efficacy analysis set). Data are LS means * standard errors. Tirzepatide vs. placebo at 72 weeks: ***p<0.001. 29



Decrease in Waist Circumference

Visceral
fat mass

On Treatment
Efficacy Estimand

OPlacebo OTirzepatide 5mg  @Tirzepatide 10mg MW Tirzepatide 15 mg
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Mean percentage change from baseline at week 72
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Overall mean waist circumference at baseline = 114.1 cm

Treatment-regimen estimand: ANCOVA analysis, mITT population (full analysis set). Efficacy estimand: MMRM analysis, mITT population
(efficacy analysis set). Data are LS means * standard errors. Tirzepatide vs. placebo at 72 weeks: ***p<0.001. 30



Perspectives on comorbid factors: conventional RF and beyond

. . hsCRP YKL-40
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Wilson JM et al, Diabetes Obes Metab 2022;24:148-153 Visit (weeks) Visit (weeks)



Variability

Weight change category

of weight loss response with tirze

-55% to < -50% |
-50% to < -45% |
-45% to < -40% |
-40% to < -35% |
-35% to < -30% |
-30% to < -25% |
-25% to < -20% |

-20% to < -15% |

-15% to < -10%

-10% to < -5% |

-5% to < 0%
0to <+5%
+5% to < +10%

+10to <+15%

Data on file, Eli Lilly and Company

> 239% lost >30%

250

body weight
7.3
12 )
18.1
22.8
144
12.0
6.0
24 )
08 > 3.8% lost <5%
0.2 body weight
0.4
010 510 16.0 15I.0 2(;.0

Proportion of participants (%)



Perspectives on weight; closing the GAP

= A
[=2 Semaglutide
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Complexity of treatment

US CDC, Decision Resources 2012; Martin et al. Surg Obes Relat Dis 2010;6:8-15; GWU. Obesity Drug Outcome Measures: A Consensus Report of Considerations Regarding

Pharmacologic Intervention. 2012. http://sphhs.gwu.edu/pdf/releases/obesitydrugmeasures.pdf
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Perspectives on weight; closing the GAP
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Comments and perspectives on safety

Lira 3.0 Sema 2.4 Tirze 15 mg
SCALE-1 STEP-1 SURMOUNT-1

Age 45.2 46.0 44.9
BMI 38.3 37.8 38.1
W Loss % 8.0 (5.4%) 14.8 (12.4) 20.9 (17.8)
Nausea 40.2 44 .2 31.0
Vomiting 16.3 24.8 12.2
Diarrhea 20.9 31.5 23.0

Tirze 10 mg

Nausea 17.9 19.2

All GI events 41.2 46.1
Surpass 2 — Frias J et al, NEJM 2021; 385: 503-515



Perspectives on Outcome: Prior CVOTs of Drugs in Obesity

CAMELLIA-

Naltrexone/ Naltrexone/

Intervention Sibutramine Rimonabant . . 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 + 1. 3P-MACE
g:mca)rmye resuscitated hgsp_il\:z;ol\ii,gti-'c-)n angina needing 3P-MACE  2.T2D

cardiac arrest P hospitalisation 3. MACE+

Non-

Results Terminated Terminated Terminated | inferiority
established

Adapted from and by courtesy of dr M. Lincoff, Cleveland Clinic, US



Perspectives on Outcome: Prior CVOTs of Drugs in Obesity

SCOUT LIGHT CONVENE Sl L SELECT
TIMI
Naltrexope/ Naltrexo_ne/ Lorcaserin JREIGELITA[E
Buproprion Bupropion
Date started Jan 2003 Dec 2005 Jun 2012 Dec 2015 Jan 2014 Nov 2018

Date ended Mar 2009 Apr 2009 Aug 2015 Apr 2016 Sep 2018 Q4 2023

Intervention Sibutramine Rimonabant

Patients planned 9810>8900 8800
(enrolled) 10777 18695 (8910) (67) 12000
Design Superior Superior Non-inferior ? Non-inferior Superiority
Event rate 7% 3% 1.5% ? 1.5% 2.2%
Risk reduction 11.4% 15% HR:<1.4 ? HR:<1.4 17%
Discontinued 30% 10% 1.2% ? 5% TBD
. 3P-MACE + 3P-MACE + 1. 3P-MACE
g:::zrmye resuscitated hc?sp_ilzlz;ol\ii,gti-'c-)n angina needing 3P-MACE  2.T2D 3P-MACE
cardiac arrest P hospitalisation 3. MACE+
AL Interim

Results Harm Terminated Terminated Terminated .inferiority -

established analysis

Adapted from and by courtesy of dr M. Lincoff, Cleveland Clinic, US
Ryan D et al, Am Heart J 2020;229:61-9



Prior CVOTs of Drugs in Obesity

CAMELLIA- SURMOUNT-
Intervention Sibutramine Rimonabant Naltrexope/ Naltrexo_ne/ LI Semaglutide | Tirzepatide
Buproprion Bupropion
Date started Jan 2003 Dec 2005 Jun 2012 Dec 2015 Jan 2014 Nov 2018 Q4 2022
Date ended Mar 2009 Apr 2009 Aug 2015 Apr 2016 Sep 2018 Q4 2023 Q4 2027
Patients planned 9810>8900 8800
(enrolled) 10777 18695 (8910) (67) 12000 17500 15000

Design Superior Superior Non-inferior ? Non-inferior Superiority
Event rate 7% 3% 1.5% ? 1.5% 2.2% Superiority
Risk reduction 11.4% 15% HR:<1.4 ? HR:<1.4 17% ER TBA
Discontinued 30% 10% 1.2% ? 5% TBD
. 3P-MACE + 3P-MACE + 1. 3P-MACE
g:::(a)ze resuscitated hjsppinggt;n angina needing 3P-MACE 2.T2D 3P-MACE Eﬁi}?ﬁgg
cardiac arrest hospitalisation 3. MACE+
Non- -
- - - - . . Interim
Results Harm Terminated Terminated Terminated .inferiority -
established analysis

Adapted from and by courtesy of dr M. Lincoff, Cleveland Clinic, US
Ryan D et al, Am Heart ] 2020;229:61-9



Perspectives on other outcomes: the umbrella of NAFLD

NAFLD is the most common
chronic liver disease

L S RaT
" ¢ s 4y e =

Steatosis Steatosis Ballooning  Inflammation

NAFLU NASH

SEMA NASH ongoing
TIRZE NASH ongoing
OTHER COMBO to follow

Chalasani N. et al. Hepatology, 67 (1), 2018



Global prevalence of overweight or obesity

In children and adolescents in 2016

O O
M
>340 million

children and
adolescents

5-19 years

41 million

children

<5 years



https://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight

Other future perspectives
BMI During Adolescence and Outcome

BMI Percentile

= 1.4
- u n
Z — Predominantly due to Diabetes and BP
;g =05th
= 1.0
U —
S 0.3
- 2 85th—94th
= 3 0.6—
= .22 75th—-84th
= o
= 0.4— Soth—74th
D _
E - 25th—49th
= Sth—24th
=1 e
g 0.0 1 1 1 1 Sth
S o 10 20 30 40
Yr of Follow-up
No. at Risk
Participants at risk 1,712,018 1,042,018 540,636 160,145
Cumulative person-yr 17,201,301 30,718,320 38,472,521 41,926,636
Cumulative cardio- 185 609 1,577 2,676

vascular deaths

Twig G, et al. N Engl J Med. 2016;374:2430-2440.

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.



Semaglutide in adolescents

A Change in BMI from Baseline
5 —

Percentage Change in BMI

Semaglutide |
~20—— | | | | i |

0 12 28 44 52 68 75

Weeks since Randomization

No. of Participants
Placebo 67 56 63 61 62 62 61
Semaglutide 134 119 131 130 131 131 128

B Weight-Loss Thresholds at Week 68

100+
B Semaglutide
90
80
70+
°07 53
50
40+

30

Percentage of Participants

20+
104

Placebo

5

0

=5% =10% =15%

Weight Loss

Weghuber D. et al, N Engl J Med, 2022;387:2245-57

37

=20%




Perspectives on accessibility & reimbursability

. . 50 - = Indicated for pharmacotherapy = Treated with pharmacotherapy
All people with obesity e
& w0
S 35
-
3
S 30 -
&
& = : 86% of adults with
s 2% of adults with .
- 3 3 T2DM received
PeOp|e dlagnosed 2 > OBESITY received pharmacotherapy
o 15 4 pharmacotherapy
s |
10 4
5 4
0
Obesity Type 2 Diabetes
People Rx treated Figure adapted from Thomas of al, 1 © 2016 The Obesity Sockety, with parmission from John Wiley and Sons

SAnt-obesity pharmacotherapy is indicated as an adjunct to deet and physical activity in adults with a BMI 230 kg'm2 or 227 kg/'m2 wih hype
1. Thomas CE, ot ol Obesity. 2016.24:1955-1961

US CDC, Decision Resources 2012; Martin et al. Surg Obes Relat Dis 2010;6:8-15; GWU. Obesity Drug Outcome Measures: A Consensus Report of Considerations Regarding
Pharmacologic Intervention. 2012. http://sphhs.gwu.edu/pdf/releases/obesitydrugmeasures.pdf



Other future perspectives

e Semaglutide & tirzepatide in adolescent obesity

e Persistent findings — when to stop, how to taper off ?
» Perspectives on ‘legacy effect’

o Effect in ageing population: the obesity paradox

e Perspectives on accessibility & reimbursability

o Still indications for bariatric, metabolic surgery ?



94,885 Matched Patients with Obesity

Weight Loss Surgery

D

After Median Follow-up 4.0 (IQR 2.4-5.7) Years

37% ¥ Risk of Mortality 54% § Risk of New-Onset HF 37% ¥ Risk of MI 29% § Risk of Stroke
10

101

@ - @
8 P <0.001 §:\a P <0.001 § 4 P<oo01 S 47 p<ooor
= 7 . ~ - E—— @D —~
gge 5y ® Se o 831
- - o _
o2 6- S 64 £L £Q
£Z £3 o F 2- s - s % 21
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532 £% 2 2 LA 3%
(-]
- 4 J
5 . 55 (P B B s L E Yy O Oy os LES
© 01234586 7 © 0123 456 7 v i
Years Years ears

=== Nonsurgical control === Bariatric surgery

Mentias A et al, J Am Coll Cardiol, 2022;79:1429-37



Eight-year cumulative incidence estimates for special endpoints

E Nephropathy

20
HR, 0.40(95%Cl, 0.31-0.52)
P< 001 .
Nonsurgical controls
3
oF 15-
=
al
=
=
— ]_G .
2
=
A
E &
L
Metabolic surgery
ﬂ T T T 1
0 2 4 G g
Years 5ince Index Date
Mo, at risk
Nonsurgical controls 9190 7056 4515 2262 893
Metabolic surgery 1937 1216 838 506 293

Aminian A, et al. JAMA 2019;322:1271-1282

F

Cumulative Incidence, %

Atrial fibrillation

20+
HR, 0.78 (95% Cl, 0.62-0.97)
P=.03
15
Nonsurgical controls
101
5 -
Metabolic surgery
D T L L] 1
0 2 4 b a
Years Since Index Date
10734 2152 5212 2660 1072
2135 1328 915 555 319



Launched

Liraglutide Today’s available

medication
(3-9% after 1 year)!

Launched
Semaglutide = 1p-150,

Phase 3 20-30%
Tirzepatide

/.

Bariatric surgery
(12-45% after 3 years)?

Weight loss over time

1. Long-term Drug Treatment for Obesity: A Systematic and Clinical Review;
Susan Z. Yanovski, MD; Jack A. Yanovski, MD, PhD JAMA. 2014;311(1):74-86;

2. Treatment of Obesity: Weight Loss and Bariatric Surgery
B M. Wolfe E. Kvach and RH. Eckel Circulation Research. 2016;118:1844-1855

3. Progress and challenges in anti-obesity pharmacotherapy
Bessesen D & Van Gaal L, The Lancet Diab Endocrinol, 2018; 6(3):237-248

4. Anti-obesity Drug Discovery: advances and challenges
Timo D. Muller et al. Nat Rev Drug Discovery. 2022;21: 201-223

Future targets & options

» CagriSema

» MC4R agonist

» Oral semaglutide

> AMG-133

> Retatrutide: GIP/GLP1/Glucagon
» Mazdutide

>

Pemvidutide (NASH)

Anti-obesity drug discovery: advances
and challenges

Time D. Maller® =, Matthias Bliher®, Matthias H. chop®®*
and Richard D). Dilarchihfe

Abstract | Enormous progress has been made in the last half-century in the management of
diseases closely integrated with excess body weight, such as hypertension, adult-onset diabetes
and elevated cholesterol. However, the treatment of obesity itself has proven largely resistant to
therapy, with anti-obesity medications (AOMs)often delivering insufficient efficacy and dubiouws
safety Here, we provide an overview of the history of AOM development, focusing on lessons
leamed and ongoing obstacles. Recent advances, including increased understanding of the
molecular gut-brain communication, are inspinng the pursait of next-generation AQMs that

appear capable of safely achieving sizeable and sustained bodyweight loss.



Semaglutide in an oral formulation

Semaglutide Sodium N-(8-(2-hydroxybenzoyl) Amino) Caprylate

94% homology to human GLP-11

OH o
t,, of approximately 1 week?2-4 H\/\/\/\)}\
O~ Na+
O

Amino acid substitution protects against
8 DPP-4 degradation?

Spacer and C-18 fatty di-acid chain
provide strong binding to albumin?

+ Absorption enhancer (SNAC)

Increase bioavailability of
oral administration>

Amino acid substitution prevents C-18 fatty acid
binding at wrong site!

DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; SNAC, Sodium N-(8-(2-hydroxybenzoyl) amino) caprylate; t'2, half-life.
Adapted from 1. Lau J et al. J Med Chem 2015;58:7370-80; 2. Kapitza C et al. J Clin Pharmacol 2015;55:497-504; 3. Marbury TC et al. Diabetologia 2014;57:5S358;
4. Connor et al. Poster 1195-P. ADA 77th Scientific Sessions. June 9-13, 2017; 5. Buckley ST et al. Sci Transl/ Med 2018;10:eaar7047. 6. Andersen A et al. Drugs 2021;81(9):1003-1030



Oral semaglutide significantly reduced body weight
compared with injectable liraglutide and placebo

PIONEER 4 (patients with type 2 diabetes)

Observed change in body weight Estimated body weight change from baseline

Mean baseline body weight: 94.0 kg Mean baseline body weight: 94.0 kg
Week 26 Week 52
2 g
£ =
o 5
(V]

q;) =
S =1
-8 o
< S 504 -44 -4.3
s = *vs *vs
2 & -6,0 4 liraand pbo lira and pbo
S c
5 e
6 @) '7,0 “

_6,0 T T 1 1 T T T T 1 -8,0 o

0 4 8 14 20 26 32 38 45 52

Time since randomisation (weeks)

B Oral semaglutide 14 mg [ Liraglutide 1.8 mg [l Placebo

Data presented are for treatment policy estimand. Observed data are *+ standard error of the mean
*p<0.05 versus comparator in favour of oral semaglutide

Pratley R et al. Lancet 2019;394:39-50



Journal of

Medicinal

Chemistry =lclolele
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Development of Cagrilintide, a Long-Acting Amylin Analogue

Thomas Kruse,® Jakob Lerche Hansen, Kirsten Dahl, Lauge Schifter, Ulrich Senstuss, Christian Poulsen,
Morten Schlein, Ann Maria Kruse Hansen, Claus Bekker Jeppesen, Charlotta Dornonville de la Cour,
Trine Ryberg Clausen, Eva Johansson, Simone Fulle, Rikke Bjerring Skyggebjerg, and Kirsten Raun
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> @ ® Safety, tolerability, pharmacokinetics, and
" pharmacodynamics of concomitant administration of
multiple doses of cagrilintide with semaglutide 2.4 mgq for
weight management: a randomised, controlled, phase 1b trial

Lone B Enebo, Kasper K Berthelsen, Martin Kankam, Michael T Lund, Domenica M Rubino, Altynai Satylganova, David CW Lau

w

Bodyweight change from baseline (%)

-20 T T T T T T T T
Cohorts 1-5 Cohort 6




Is TIRZEPATIDE the golden bullet ?
Pharmacotherapy Helps with Adherence to a Lifestyle Change

Obese Class 2

1. Increase the number of BMI 235 Kafm?

patients responding to

lifestyle modification
Obese Class 1

- BMI >30 kg/m?2
2. Increase the magnitude

of the response

Overweight
BMI >25 kg/m?2

IS

3. Increase the duration of Ny
‘" a

the response

e Adapted from Lau DCW et al. CMAJ 2007;176:31-S13



Why Should Cardiologists Care About Obesity?

—

Obesity is a key risk factor for CVD, T2DM and adverse clinical outcomes

Affects a significant and increasing proportion of patients in cardio/diabetes practice

New drugs result in substantial weight loss (> 15% and more) with reduction of
CVRFs and potential direct benefits on diabetes control and CVD outcome

There is a fascinating future perspective for non-surgical obesity
treatment



Thank you for your attention

T & b
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