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Currently Available options

Time/Cost/Effect/Risk
1. Diet/ Exercise

2. Medication

® BMI 25kg/m2 O 40l AL

@ BMI 23kg/m? O &fO|HA| H|TH StHZO| QH0| 7t5t <
3. Surgery

@ BMI 35kg/m2 O| 40l Z#2

@ BMI 30kg/m? O[&4O|HA H|Zt HHSO| SHHE 82
® BMI 27.5- 30kg/m? O|HA H|F=&Z %

ZHLKA = MY S
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More Weight loss produces more health benefits

* Moderate 5% weight loss
liver insulin sensitivity mg:;:;ar::’eep::’i:wm Improves mU|ti_Organ inSU.“n
s sensitivity and b cell function
« Additional weight loss of 11%-

16% further increases insulin
sensitivity in muscle

* Progressive weight loss causes

PR intra-abdominal stepwise changes in adipose
PROGRESSIVE adipose tissue : :
WEIGHT LOSS — volume tissue b|O|Ogy

i

skeletal muscle
insulin sensitivity ‘
adipose tissue

insulin sensitivity adipose tissue

cellular biology

Cell Metab. 2016;23:591-600.
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Currently approved long-term therapies for obesity

Shows gasire
g

7 =
Increase to 7.5/46 mg per day for 12 weeks:

1f 3% weight loss not achieved at 12 weeks
either discontirue therapy or escalate the dose;
Increase to 11.25/%69 mg per day for 14 days;
L) Irerease dose to macimum dose of

N 15/92 mg per day

2. Liraglutide
) for week 1
Increase by 0.6 myg per diry sach week
~ | to reach 3 mg per day ot week 4
Increass by 8/30 mg each week to reach
16/160 mg twice daly a¢ week 4

A

Phentermine i
possbly copaminergc |
Hmp amire B

e day

“ “ Redu(:g.l mw‘m"\l |'

Inhibetory Stemulatory |
L 4

Diabetes Metab J 2020;44:802-818.

Effects of currently approved long-term therapies for obesity

Naltrexone ER- Phoentermine-
(26) Orlistat bupropion ER Liraglutide topiramate ER

o
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SCALE-INSULIN
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=
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Semaglutide

Direct pharmacological actions of GLP-1R agonists

Intestine

TGM

Lipoprotein Secretion
Immune Celils 4

Cardiovascular

T Glucose Utilization
1 Fatty Acid Metabolism
T Cardic Function

T Cardi ction
1 inflammation

3-Cell
T Somatostatin Secretion

Kidney .
T Na+ Excretion d > 25,
; - Coatieatyy a-Cell
BE-B® | Giucagon Secretion
1 Food Intake T insulin Biosyntesis

Brain T Insulin Secretion

T Neuroprotection T Prolifunfion
T Neurogenesis ‘ Apoptosis

Cell Metab. 2013;17:819-37.
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Intestine

Liver

c lGlucolc Output

1 Lipid Output

1 Motitity

] Steatosis .. A B <
N : \ Stomach
White Adipocyte” ﬁ / — 1 Gastric Emptying
1 tipogenesis
Muscle

Brown Adipocyte
T Thermogenesis

T insulin Resistance
| Glucose Utitization

Cell Metab. 2013;17:819-37.

Molecular structures of GLP-1 receptor agonists

GLP-1
un%.qmmmmv-smwwmwmummmmunmmwmwmw. 7.38) Amide

Proteoltic attack (OPP.4)

Exenatide (exendin-4, Amylin/Eli Lilly & Co./AstraZeneca) ~50% amino
@pormmur @5+ BT 00 OIC » 01> BT SDESOODOPO ir 1
= homology to
Liragiutide (NovoNordisk) 97% aminO human GLP_1
n-&:-mmn—mwv—s’rs«mmmmuuw-mm- Al TrpLeuva @R oy Ag Gy acid
T A —— homology to
= — human GLP-1
Semaglutide (NovoNordisk) 94% amino
\;:/\/\/\/\/\/\/,‘ 8 E t o acid
) B Albamin SR h0m0|09y tO
human GLP-1
European Journal of Endocrinology 2019;181:R211-
R234
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The Effect of semaglutide (HbA1c)

SISTATN 3 SUSTAIN 4 SUSTATN 5 SUSTATN &
SUS | AIN 1 SUSIAIN 2 Wy enenlalide LK v Lasal wi plavebiu SUSIAIN / wa placebo
vs placebo ws silagliplin [METL MET+5, msulin ailik-on g dalaalaticdes (-2 DAL bl o
Bai kg eind: (U walirwsil=dive AR i MLIA%U) gl 1 L | ML, ML) i eiined i)

Inedlirenil duwalom X wemxs ol Wk o wees J0 wees X weess A0 wessks 10wk
bl% 8% U.5% 0% o.M

L, ol Leseline Liw

0

Change from baseline
in BW (kg)

msemaglutide 0.5 mg  WSemaglutide 1.0 mg W Placebo w sitagligtin 100 mag Exenatide ER 2.0 mg

o Tnsulin glargine mDukaylulide 075 mg mDulagllide 1.5 myg Placithe: 0.5 my B Placeha 1.0 my

Diabetes & Metabolism 2019;45:409-418.
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The Gl side effect of semaglutide

SUSTAIN 1 SUSTAIN 2 SUSTAIN 3 SUSTAIN 4 o SUSTAIN 7 SUSTAIN &
monotharapy ws sitagliptin - ws exenatide ER vs IGlar Inculin vs dulaglutide ws placebho

{0-2 DAD&basy or

Backgrouns tharagy: (treatment-natve) (MET&TZO) {agc-on Insuin&MET) MET/SL) premixed =ulin]
Traatmant duration: 58 wasics 30 wesics 30 wesics 20 wesics 102 wamics
u Semagiutide 3.5 mg §Semagiutics 1.0 mg W Flacabo ® Sitagipein 100 mg Exenatide ER 2.0 mg
" 1Gar W Culagiutide 0.75 mg W Culagiutice 1.5 mg ® Piacsbo 0.5 mg W Piaceno 1.0 mg

Diabetes & Metabolism 2019;45:409-418.

Semaglutide 2.0mg vs. Semaglutide 1.0mg (HbA1c)

B
o yean at baseline 8-9% _gMean at baseline 8.9
—mm Semaglutide 1-0 mg
—mm- Semaglutide 2.0 mg
g o5
=
=
£ 10
=
=
=
= as
=
=
= -20-
R —
6 -Zou
25 T ) T T T T
o 12 16 2o 28 a0 o 12 16 Zo 28 40
Time since randomisation (weeks) Time since randomisation (weeks)
Semaghutide 1-0 g 481 462 444 a30 417 422 481 468 449 450 aaa 466
Semaglutide 2.0 mg 480 465 446 441 422 433 480 471 asa as2 438 456

n
10

g o5 -
=
£ -1.0- —
=
2 s R
s
| g
& =1
=22
- ETD —0 23 (95% C1 —0-36 to —0-11); p=0-0003 ETD —0-18 (95% Cl —0-31 to —0-04): p=0-0098

Semaglutide 1-0 mg Semmaglutide 2-0 mg Semaglutide 1-0 mg Semaghutide 2-0 mg

Lancet Diabetes Endocrinol 2021;9:563-74.

— 138 —




5 9. HIZefEX|ZS| Z[LXIA

Semaglutide 2.0mg vs.

Semaglutide 1.0mg (Body weight)

-

—mm— Semaghutide 1-0 mg
Semaglutide 2-0 mg

Mean at baseline 99-3 kg

=
= 3
;]
B —ao
E
& S
=
6]
—7
=
o P -] 12 16 Zo 28 4o o i F-3 1z 16 Zo 28 40
Time since randomisation (weeks} Time since randomisation (weeks}
Semaglutide 1-0 g 481 472 468 465 447 431 415 425 481 4F3 473 471 452 449 442 467
Semaglutide 20 mg 480 473 471 467 448 441 420 434 480 475 474 473 456 452 436 as7
o D
o—-- T = z
—a—]
=] =
= 5 | -
=
E a4 B
£
£
5 s -
=
6] -
7] = =
ETD 092 (95% C1 -1-68 to —0-18); p—0-015 ETD —0-77 (95% CI 155 to 0-01); p—0-054
-

Semaglutide 1-0 mg

Semaglutide 2-0 mag

Semaglutide 1-0 mag

Lancet Diabetes Endocrinol 2021;9:563-74.

Semaglutide 2-0 mg

Semaglutide 10 myg (N=480)

Semaglutide 240 mg (Nn=479)

" {26) Ewvents Ewvents per " (26) Ewvents Ewvents per
LO0 patiernt- 100 patient-
wears of wears of
O S LR T e eXNPOSuIre
Treatment-emnmergent 251 (S22%6) a2 2014 272 (STE) IS 189-1
adwerse ewvents
Sewrerity
MR 199 (413D S57S 139-8 215 (459%6) S5 1ZT4-F
Moderate 111 (232w 216 sS2.5 1O (2396) 194 473
Sewere 26 (5] 37 = 19 (426) 29 s §
S.erious LR e ] 20 =54 >a a6 =2 )
Deaths™ 1 {<19&) 1 02 2 {<12%) =2 o-5
Trearment-emeaergent adverse events leading to premature treatment discontinuation
Orwerall 22 (S=) 22 S-4 2 {(g2a) 23 S-1
—— - -y - —
Gastrointestinal adwerse ewvents
Orvrerall 1LAE (IL) 353 85.-8 163 (F42E) 345 8.4-4
— e T ooy -1 ~a] Lo m s T > e
a1 PP WL EToLN S o P L Porey =i
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Semaglutide 2.4mg vs. placebo (Body weight)- non DM

A ol W Chge om By Wk, O T Dt C In-Trial Data at Wk 68

T 100+ B Semaglutide W Placebo
‘ 564 {N=1212) {N=577)

N N\ e — p 1 Paceho -24%

69.1

8
1 1 £
i -
i 1
E X, B
@ 10 &
o

g - ! o
£ e N
§ K ~
1 =

]6.

L e e T T T T T T =5 =10 =15 =20

043 DD B ¥ M il 068

Percent weight Loss
Weeks sinca Randomization ight

Semaglutide 2.4mg vs. placebo- non DM

Table 2. Coprimary, C Yy, and Sel, ds dary and Exploratory End Points for the Treatment Policy Estimand.™

Difference between
Semaglutide Placebo Semaglutide and Placebo
End Point (N=1308) (N =8655) (95% CI)f Odds Ratio P Value
Copri end points a d in the overall population
Percent body-weight change from baseline to wk 68 -14.85 -2.41 -12.44 (-13.37 10 -11,51) <0.001
Participants with body-weight reduction =526 at wk 68 — 263 86,4 L L 11.2 (8.9 to 14.2) <0.001
Confirmatory secondary end points assessed in the overall population
Participants with body-weight reduction =10%6 at wk 68 — %6} 69.1 12,0 14.7 (11.1 to 19.4) <0.001
Participants with body-weight reduction =15% at wk 68 — 36} 50.5 4.9 19.3 (12.9 to 28.8) <0.001
Change from baseline to wk 68
@ISt clrcumierence — cm —=13.54 —4.13 .47 ‘—10.305- BE)] «<0.001
Systolic blood pressure — mm Hg —£.16 —1.06 —5.10 (-6.341t0 -3 87) <0.001
=36 physical TUNCtonIng score 1 .41 . <0.001
IWQOL-Lite-CT physical function score 14,67 5.25 9.43 (7,50 to 11.35) <0.001
Suppertive secondary end points assessed in the overall populationf
Participants with body-weight reduction =20% at wk 68 — %6} 320 LT 26.9 (14.21t0 51.0)
Change from baseline to wk 68
Body weight — kg -15.3 -26 -12.7 (-13.7 to -11.7)
Body-mass index —5,54 -0.92 —4,61 (—4 .96 to —4.27)
Glycated hemagloBin — percentage paints 1 -0.15 —0.29 (—0.32 to —0.26)
Fasting plasma glucose — mg/d| -8.35 —0.48 ~7.87 (-9.04 to -6.70)
Diiighs Egag Eriiiuri—mm Hg -23 —%2 —2.41 |'—i.2i' to —1.57)
Lipid levels, ratio of wk 68 value to baseline¥]
BRECEEEEE oy s e —
HDL cholesteral 1.05 1.01 1.04 {1.02 to 1.05)
LDL cholesterol 0.97 101 0.96 {0.94 t0 0.98)
VLDL cholesterol .78 093 0.84 (081t00.87)
Free fatty acids 083 0.93 0.89 (0.83 to 0.94)
i"i;erldes Dﬁ 003 Q24021 1o 087
C-reactive protein, ratio of wk-68 value to baseline9] 0.47 0.85

O NEIM 2021;384:989-1002.
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Tirzepatide

GLP-1 and GIP

GIP GLP-1
GIP g m A om Proglucagon
gene gene
GIP Glucagon ~ GLP-2
PreproGIP [T Proghicagon T =]
(153aa)  Signal (160aa)  Signal GLP-1
peptide paplide
GIP L GLP-1 2l
(4228) _—— (312a) =
\’-f-' \-S'HSZYGIAMDKIHODDI"\"N‘:.'I LADKEKKNDWKHP;V:I'(-]. H' GTFTROVEEYLEGDAMKEFIAYY \"KG'F;IE

GIP: glucose-dependent insulinotropic polypepide
GLP-1: glucagon-like peptide
J Diabetes Investig.2010;1:8-23.
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GLP-1 and GIP

Brain

B gionie \-{/\ ,\,\
~ A Memory | paA
4 Bone \‘:\;‘ G FJ/‘/"

formation a2

T Pancreas
A Insulin
—_—
GIP 4 Glucagon

¥ p-cell apoptosis
A p-cell proliferation

AFat < !
: tract |
accumulation | ‘
s ¥ Gastric acid / )
(/ secretion
Adipose " »4——"\4
tissue

A Memory
¥ Food Intake

A Insulin

¥ Glucagon € GLP-1

¥ B-cell apoptosis
4 B-cell proliferation

4 Cardioprotection
¥ Gastric 4 Cardiac output
emptlying

e e ————————————————————
Cell Metab. 2013;17:819-37.
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Contribution of GIP on insulin release

g “““‘“ -
= - e Islet of
“enu™ e e o o e g Langerhans
‘ D\lo,ar ! | Duodenalmucosa ! G /=3 (endocrine
[ o | — . pancreas)
{ o 1 aritliEsisle '
W A . : ! & — Kcells 1
: o rielelilels” : °
" o ey K-cell
'5 : ‘:'.'A.-,',‘.% — :
\ A e ..
|G, | Substrate absorption (glucose)
e Neural transmission
® Bl ey Kb an NSRS PO A '
- Jejunalmucosa ' \
{ - .‘.{..".‘_-A.'!' ' ? - -
5 P TS Lot [\ 5 pcelis ( )
7' R : e, : TE» a-cells (glucagon)
%"’h - E § I Lcabe E o ® S-cells (somatostatin)
“s - e ' -e PP-cells (
4 o T e tide)

Diabetes 2019;68:897-900.

The role of GIP on glucagon secretion

i GIP stimulates glucagon secretion in
%‘“ g f\“"g a glucose-dependent manner.
v ] o SN P-re) L’ P | P

INNIPDITOry tone Trom p-cens, wnicn
suppress a-cell activity and thereby
limit GIP-stimulated glucose

secretiomeptides. 2020;125:170213.
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Effect of once-weekly tirzepatide compared with semaglutide

Table 2. Adverse Events and Safety.*

Total
Event Tirzepatide Semaglutide (N=13878)
3 mg 10 mg 15 mg 1mg
(N=470) (N=463) (N=470) (N=463)
No. af Ne. af Ne. af Na. af Neo. af
patients No. af patients No. af patients No. af patients No. af patients Ne. of
(36) events 36) events (96) events (96} events (36) events
Patients with =1 adverse event 299 (63.6) - 322 (68.7) — 324 (€8.9) — 301 (64.2) — 1246 (66.3) —
Patients with =1 serious adverse event 33 (7.0) — 25 (5.3) — 27 (5.7) —_ 13 (2.8) —_ 98 (5.2) —_
TR 4001 — 400,90 __ 4094 — 1002 __ 13 (0.7) —
Adverse events leading te discontinuation 28 (6.0) _ 40 (8.5) — 40 (8.5) —_ 19 (4.1) — 127 (6.8) —_
of tirzepatide or semaglutide
-re . r 11 P P | 1 PN | [ PO |
[ — B — —— - . e — . — — R —
Vamiting 7 (5.7) 35 40 (8.5) 56 46 (9.8) 61 39 (8.3) 53 152 (8.1) 205
Dyspepsia 34(7.2) - 9 (6.2) — 43 (9.1) — 31 (6.6) — 137 (7.3) -_—
Decreased appetite 35(74) -_ (12 -_ 42 (8.9) -_ 25 (5.3) -_— 136 (7.2) -
Canstipation 32(6.8) - 21 (4.5) -_ 21 4.5) -_— 27 (5.8) -— 101 (5.4) -
Abdoming| pain 14 (30 -_ 21 (4.5) -_ o (5.1) -_ 24(5.1) - 31 (4.4) -
Al gastrolntestinal adverse events 188 (40.0) —_— 216 (46,1) —_— 211 (44.9) —_— 193 (41.2) - 808 (43.0) -_—
Other adverse events
Hypoglycemia, blood glucose level 3(0.6) 3 1(0.2) 2 3(L7) 10 2(0.4) 2 14(0.7) 17
<54 mg/d
Severe hvﬂosl',cemia 1(0.2) 1 0 0 1(0.2% 1t 0 Q 2(0.1) 2
Injection-site reaction 9(1.9) -_— 13 (28) - 21 (4.5) - 1(0.2) - 44 (23) -_
Ad|udicated pancreatitis 0 — 2(04) — 2(04) — 1(06) - 7(04) -
Cholelithiasis 4(09) —_ 4(09) —_— 4109) —_— 2(0.4) — 14(0.7) -
Hypersensitivity] 9(19) -_ 13(28) - 3(17) -_ 11(2.3) — 41(2.2) -
Diabetic retinapathyf] 0 - 2(0.4) o 0 - 0 — 2{0.1) —
0 el 1S B Ve ot T 0 W o o W IS il I o
INEJIVIT ZUZT,500.0UD5=0 10,
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