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History of Anti-obesity Medications

A Timeline of FDA Anti-Obesity Medication Approval ) 1996 2012
Dexfenfluramine Lorcaserin & phentermine/
______ 1959 isapproved - topiramate is approved
- 1933 Phendimetrazine, diethylpropion, & phentermine are
Dinitrophenol (DNP)is approved hrroved ' : 1997 N E_Ul‘ll .
- I iraglutide
1956 1960 g,')bp”rg\?ga'"e 2 naltrexone/bupropion
Phenmetrazine is approved . Benzphetamine & phenylpropanolamine are approved | | are approved
]947 ”"” 1961 —1973 [ 1999 2021 2023
Methamphetamine | ' "Rainbow pills" | S | Orlistatis ' Semaglutide :
isapproved | - areapproved Fenfluramine is approved approved isapproved Tirzepatide

@& 6 & 0 e 6 6 6 e 0006 &

1968 197 2020
“"Rainbow pills" are withdrawn . Fenfluramine & Lorcaserin is withdrawn
Side effectsinclude: insomnia, palpitations, dexfenfluramine are withdrawn Sic'ie_ effgcts ipclude: c}epression,
]938 : Sietyncteasedneartate s bicod | Side effectsinclude: cardiac valvular : SUICIdél |deaF|on, palpltgtuons,
DNP is withdrawn pressure, death 1 979 insufficiency & pulmonary gastromjtestlnal upset, increased
Side effects include: hyperthermia, : hypertension cancer risk
tachycardia, fever, tachypnoea, death Methamphetamine 2000 2010
iswithdrawn  Phenylpropanolamine is withdrawn  Sibutramine is withdrawn
S i Side effects include: high risk Side effects include: hemorrhagic stroke Side effects include: non-fatal myocardial
insidescientific &
- e for abusiveness & addiction infarction & stroke (with pre-existing CVD)

)



H| gk 2

Generic name

oiMl Rof - B[22 AlE IS8t oA

Brand name

Bwt
change

1y outcome

Bwt 5%0| AF Z+2!

H|Z

F

E

TH7| AHE {7t SF A (ZICH 45 K

=

—r—

o)y O

3 AL 3171

Phentermine HIE QI F2[0, OfC| A, N/A & 05TZ A|&F,  +  Primary * Pregnancy
g .
oD 6B (147 -7.2kg, Q%2 -1.9kg)  ITHER QX| (2  Pulmonay Glaucoma
o= ' £ PO QD) hypertension * Hyperthyroidism
DEA =& IV e «  Valvular heart « During or within 14
, . o disease days of taking
Phendimetrazine 8, otEZZ N/A 35mg, PO TID e AAEEI, DHEEA MAOIs
T Bam %7}, ek =7 * Increase in heart
DEA 2% lli -J——Q— - =M, 3¢, rate: Increases
' OIX|E, 2a2, of >5, 10, 15, and
. . _ . HE =& 20 beats per
Diethylpropion 01Iul% Eilw;HIOIIE - QOHE, HA} minute
HH| + Agitated states
H = | = —
DEA =& IV \A__yj - EHI|RH, * History of drug
Mazindol Ol E, OfXbE 8532 dat el
| | » History of
DEAEX |V .3 Q___ cardiovascular
ol disease
| | . Ol T}DIHLS
. iT =
SO, o) F U HE 52 @




H|2F 95 22 - 7| ALS 718t 24, PO

Generic name Brand name 1y outcome
Bwt change  Bwt reduction
>5%
120 mg TID: - « X[ oily
RL|Z, 27| _ 10.2% Smean 120 mg TID: 68.5%, 60mg or 120mg spotting, flatus
=1 2=l A difference™: -3.9kg), Placebo: 49.1% POTID with discharge, hroni | .
Placebo: -6.1% fecal urgency » Chronic malabsorption
fatty/oily stool, oily .
. . » Cholestasis
Orlistat evacuation, o
. * hypersensitivity
- increased + pregnant or
Lt Ol ol = ol of o L= ol s oL Qefecgtlon, fecal breastfeeding women
- 38 A oE 2 Qi3 (DEA &7 8l &, HIE A 2|2t E) incontinence
o G|7tH2: 12/ O] At * liver damage
+ GB stones
Qsymia + Glaucoma
RASIOL IO 1smgen g0
Phentermine/ - 7.5 mg/46 mg: 62%, 3.75/26 mg 2% > + Paraesthesia gor y
) 7.5 mg/46 mg: - ) ~ e of stopping MAOIs
Top"'amate ER : 7 8% Placebo: 7.5/46 mg 2=, * Dizziness . advanced
-070, 9 o = . -
- Placebo: -1.2% 21% "Tﬂljj_tci_u A Dysgeusia atherosclerosis, CVD
3.75/23mg »>S% 28/ * Insomnia + moderate to severe
: ’ 11.25/69 mg 23= < Constipation HTN. pulmonary arterial
7.5/46mg, >15/92mg ©X| - Dry mouth LN P y
11.25/69mg, *KEZZUA <5% Al Anxiety (dose- +  highly anxious or
Z=C}sh A ‘
TSR . S{7}0131: 184 0|4 (D|FDA 124 0|4 &7 eess dependent agitated state
- DEAIV: St A2 BE2E » substance abuse

A OH-
Ap/£gE

)
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H|2F 95 22 - 7| ALS 718t 24, PO

Generic name Brand name 1y outcome

Bwt change  Bwt reduction
>25%

32 mg/ 360 mg: - + uncontrolled hypertension
o= MI
Cont 6.1%, 32 mg/ 360 mg: 39%, LTE?D i 15 1724 o + seizure disorder or a
ontrave 16 mg/180 mgq: - 16 mg/180 mg: 48% S > 2|0 2TBID - nausea constipation history of seizures
Naltrexone/ Fegly 0% Placebo: 16% (A1 =32mg/360 - Headache . CNS tumors
Bupropion SR Placebo: -1.3% mg/day) - vomiting . &0[Lt 7|Ef 229
¢ Dizziness A4S =CF A7

g . insomnia =] __I o o | I

8 mg/90 mg - N _ * dry mouth v Q';%mglfg
28 X O|E 9le: g3 (DEARR SIS, IS LA 2% E) . diarrhea © MAOIA &= 58

« S{7HHY: 19M~74M H 2 « 75N Of&f

(@] AoHdH
- AR E

)
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HUA K= 22 7|8 X|&X|(nutrient-stimulated hormone-based therapeutics, NuSH)

Caloricintake 4 {

Energy expenditure=

Heartrate T

Insulin secretion T T

/ Glucagon secretion ¥ 4

GLP-1 Gastric emptyingJ 4
. ¥ Chylomicron production 4

~‘*4 No prominent direct
effect

Na excretion+
(transient)

Meal-associated
bone remodelling T

Glucose Uptéké, giycogenT
Hepatic glucose production 4

Intrahepatic fat ¥

Diabetes Obes Metab.2021;23(Suppl. 3):5-29

S

Caloricintake ¥ (?)

Heart rate T \

Insulinsecretion T T \
Glucagon secretion T \
No prominent direct \ GIP
effect ;]

Glucose and TG uptake T T,
TG storage T T

No prominent direct >
effect /

Meal-associated
bone remodelling T T

Glucose uptake, glycogen™
Hepatic glucose production (¥)

)
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H|2F 2 R9F - 7| AlE 7158t 9FAl, SC

U A= =z =& 7|8 X 2 K| (nutrient-stimulated hormone-based therapeutics, NuSH)

Generic Brand name

name

1y outcome

Bwt reduction
>5%

Bwt change

 diarrhea, constipation, vomiting,
dyspepsia, abdominal pain
1¢Q 13| OS5t AL,  « injection site reactions

B g L= 0 PN ° 1
Liraglutide Saxenda 3 mg/day: -8.0% 3 mg/day: 63.206, O:0M9= A7 headache, hypoglycemia,,
18 ma/3 mL/pen APMITH (difference: -5.4%), Placebo: 27 1% Of 3= 0.6mg*!  fatigue, dizziness
g P e Placebo: -2.8% e SEk> X ngek * increased lipase
- 3mg/d, 0|= SX| -« pyrexia, gastroenteritis * P/Hxof
+ GB disease F/Hx of
« Pancreatitis MENZ2 or
medullary

ZF13| I|8IFAL, Liraglutide @} 2 A} 22{20;‘% .

0.25 mg 43 GERD 'no

. - 0, .

Semaglutide  Wegovy (Zdﬁfrenrg/r\]/:/:eeik 1;109/0;0 2.48rgg£\goeek. > 0.5mg 4% Ocular AEs: retinal hemorrhage, ~ ©" Multiple
2| 0 HJ Placebo: 2.4% Placebo: 3150  ~ 1-0mg4F diabetic retinopathy, * Hypersens

S PO 517 mg 4 non-arteritic anterior ischemic itivity to

LLELC >2.4mg £X| optic neuropathy (NAION) the
ingredients
15 mg/week: -20.9% et —ta of th_e .
Mounjaro, Zepbeund (differencet: -17.8%), F19| m|5tE=Af Liraglutide, Semaglutide @} S Af medication
o 10mg/week: 15 mg/week: 91%, 2.5 mgE A|Zt LT m
OF2AtE 9 g ’ o eructation, hair loss
Tirzepatide 2 e > > > o 19.5% (differencef: - 10 mg/week: 89%, - Of 4= OFCH gastroeso’phageal réﬂux
" el " ol ol 16.4%), 5mg/ k: 859%, . M =2k . .
§ ¥ | J ) moTee ° 2-5Mg*= o8 disease, gallbladder disease,

1

5mg/week: -15.0%
(differencet: -11.9%),
Placebo: -3.1%

Placebo: 35%

> x|ngek
15mg/3= §X|

pancreatitis

Ty




Future Paradigm Shifts in Anti-Obesity Medication
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H|2FF0]l CHet M5

X2FH| 7 1991 0|9

(A)
United France Germany United States Total
Kingdom N = 500 N = 500 N = 500 N = 1000 N = 2500
n 214 189 163 351
Reason, n (%)

Effective weight loss

e .
coas H|QHEXE Z1} > A HE >
How often it is taken
: E OFH b5 K=1 HXI Z{El0l &
More tolerable side effects T = I_I E -1= > T o I_:| = I_l- | >
Additional health benefits X — x
How it is taken (injection/oral T 7 I-&! ?_-l %I- O-Il EH ol_l- O | D-I oo
pill)
How it works 47 (22) 39 (21) 32(20) 84 (24) 200 (22)
Another benefit 4(2) 2(1) 4(2) 6(2) 16 (2)
Do not know 2(1) 1(1) 2(1) 0 6(1)
(B)
France Germany DE non- DE United United Total
N =100 N =150 BS N = 100 BSN =50 Kingdom N = 100 States N = 150 N = 500
n 68 105 69 36 66 115 351
Reason, n (%)
Weight loss efficacy 61 (20) 83(79) 54 (78) 29 (81) 56 (85) 104 (90) 302 (86)
Frequency of 35(51) e )
administration oI *I“ RJ-I_I' > $ o t H I E x-l 2
Additional benefits 11 (16) * )
Mode of action 24 (35) 7I' -1 |_ o ml EH °|' OI x-l > )
Dosing 13(19)
amwee 10 Mode of action > Dosing
Method of 11 (16) 29 (28) 19 (28) 10(28) 7(11) 15(13) 59 (17)
administration
Indication 2(3) 20(19) 15 (22) 5(14) 5(8) 12 (10) 35(10)
Another benefit 0 2(2) 1(1) 1(3) 1(2) 3(3) 5(2)
Do not know 0 1(1) 0 1(3) 0 0 1(0)

Abbreviations: BS, bariatric surgeon; DE, Germany; HCP, healthcare provider; PwO, people with obesity.

Clinical Obesity. 2025;15:€12704

Proportion of PwO (%)

C:

Proportion of HCPs (%)

80

704

60

50

40

30

20

10

PwO product profile preference

43

3738 - — o)
o s € 2R M E 12 =
26
” 24
1342 ' 12
g g 1110 10 1 11 10g g 10
nl: il [
X Y 7 A (USonly) B (US only) No preference Don’t know

18] Aot MLZ Z2ESE  JADIOH gl EE
Product profile
M Total (N=2500) m France (n=500) m Germany (n=500) UK (n=500) US (n=1000)
HCP product profile preference
80 77
72
70 70
70’ 68 69 66
e} o
C oA M E 19
60
50
40+
30
19
207 12 13 16 1q
1 10 12 13
10+ 8, \ 7 . 5333 e
1 Ill 2 100 241
0- I - |
X Y z A (US only) B (US only) No preference Don't know
laH]  AMCH HUZ EZEEE FADIOL glg ES

Product profile
M Total (N=500) M France (n=100) W Germany (n=150)

= DE non-BS (n=100) DE BS (n=50) UK (n=100) US (n=150)
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LIO| Ol IHE H|ErepR| MEX

Orlistat pra—
pona—

Naltrexone/bupropion

2

Phentermine/topiramate

Llraglutlde |

Semaglutide 754 O|AF &l W|BHA

S
65X Ol CH&f AL 2=t &7 (+)

Tirzepatide

85| O|AF AH x|zt H
ol=a

65A Of&f EH“XP =g gTH(+)

Archives of Obesity and Metabolism 2024;3(2):77-97



201 H|QHEkA}, F/68

# s/p breast cancer, 20 M ==, & AKX =
# s/p both knee TKR state

# osteoporosis

#HTN

# T2DM F: CFO| Ot A250, {2 HFO| Q U E|2 E AFK(TCA), A7HE330(A T2 L|El), H| R =250, 2|I| E10, C|7}2 A1000, T C| HF 80/12.5, @

O 73

# high gastrin level cause undetermined (W/u & SQF S =HOIL|X| QLUQULCHD Bt
# Stage Il obesity with central obesity

+ OFE): x OPY: MY(FE K2, 718 B), X 4: 94| XIF. OpAf: A5

P4+ B+ BR 4 (R0 S5, 2 S), T+

=

S A= oess2z ote
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Baseline Month 6 Year 1 Year 1.5 Year 2
2022-09-08 2023-03-03 2023-09-22 2024-01-26 2024-08-09

Weight
BMI
SMM, kg
FM, kg
PBF, %

VFA,
cm?

WC, cm

P/l

Px

35.3
23.4
45.1
51.3

229.4
111

LSM &
AMICH A}, 0.6mg 2
A|ZESH A Of 3= 0.6

2k > upto
3.0mg/day
Ctojopel A St

75.3
30.3
23.7
31.8
42.2

144.6

12.4
29.1
23.6
28.7
39.7

113.3
89

AH7FEE H|E 71kg
2= M2 Z3WX| 0t Q|
£ 250| B0 B0)

ST YL} I4E NO|
QOf AE A Botm

2hz| St

MIT}3.0mg R x|
%%;mqawmq
M4 QAleD EAlE

70.6 (-17.4)
28.4 (-6.9)
24.0 (+0.6)
26.3 (-18.8)
37.2 (-14.1)

98.4 (-131)
85 (-26)

/4.4
29.9
25.8
27.9
37.5

110.1

CEA| ARMICH+ AlO]/
2= AR
L= =

1M Ezk= 72
L Q1 2hAHOf| A
LSM +
Liraglutide -
MES 1.5E0 of
-19.8%



20} H|2HER}, F/16

11 (et )

# class Ill obesity

# DM r/o type Il —

met 400, SGLT2i 5/500 + 13! A oropherol, megaD3
# NASH

# amenorrhea (46XXX)

= 3E ¢t 7| H3t glE)
Wt 85.4kg BMI 33.2 WC 95cm
A OFTHOf M AHMITE Kgf Bt O Lt HALR M0 RIS, FAR S 7}
ZEEEE S EaE SR nEt e
AMADNE: OFE T H Xp0, 90 YOJLEA ShRA T} XY by
A, ZHA R - 2 A
TpRp++ Hik+4+ 44+ ZHA

Alc 8.1

tli'”tﬂil' Body Composition History
. 85.4
IS (k) 818
Weight

80.5

'\0\*\725

_ 259 258 257
=247E k)
S?clclul ;\‘Illsﬁz Mass : > il .\24; 2
S 458

HXHE @) 439 404 432
Percent Body Fat

MIZel4EH] | 0.364 o 0367
l{('l\\" R;lliul I 0 360

B(_’:EI—:L A 11%” 2':'31(25‘222 : 25{12220 - 251262?)7 25.05405.

)

<






Summary for Women at reproductive age
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Phen/TPM ER and CV risk:
Change in Rate Pressure Product (1-year cohort) &

e

7.5/46

B Placebo [ Phen/Top ER Low M Phen/Top ER Mid [ Phen/Top ER Top

N =
Baseline =
0
(a1
&
c -0.25
()
O
c
S -0.5
)
c
©
()
= -0.75
(Vs
]
-1

1,531 234 488 1,551
0.16 8.86 9.27 9.14
013 | J -0.18
-0.19 -0.23 *
*

RPP=HR*SBP/1,000

RPP is a surrogate for myocardial oxygen demand; *p-value <0.01 vs baseline



Phen/TPM ER and CV risk:
CV event outcomes (MACE)

wp

Cardiovascular event Placebo PHEN/TPM-ER PHEN/TPM-ER PHEN/TPM-ER PHEN/TPM-ER  Hazard ratio®

parameter (n=1742) 3.75/23 (n=240) 7.5/46 (n=604) 15/92 (n=1737) total (n=2581) (95% ClI)

MACE endpoint®
Cardiovascular death, MI, stroke 0.3 5/1742 05 0.3 0.2 0.3 712581 (84 (0.26, 2.64)
Jupiter MACE 0.6 0.5 0.3 0.3 0.3 0.55 (0.21, 1.42)
Us FDA MACE 0.6 0.5 0.3 0.3 0.3 0.49 (0.19, 1.25)
Modified US FDA MACE 0.8 0.5 0.6 0.5 0.5 0.62 (0.29, 1.33)
Cardiac disorders SOC SAEs 0.6 0.5 0.6 0.3 0.4 0.68 (0.28, 1.68)
Cardiovascular/neurovascular SAEs 1.5 1.0 0.9 0.7 0.8 0.54 (0.29, 0.98)

£
{
&)
J Hypertens 32:1178-1188



BUP/NAL and

V risk

E Time to MACE in 50% interim analysis

Placebo

Naltrexone-bupropion

Hazard ratio, 0.88 (99.7% Cl, 0.57-1.34)

2.5+
=
o]
2 2.0-
=
B
@ 1.54
| =
2
o
£ 1.0
@
=
=
E 0.5+
=
(o ]
0 T
0 26
Wi
No. at risk
Placebo 4450 4298
Naltrexone- 4455 4322
bupropion

T T T 1
104 130

52 78
eeks Following Randomization
4196 4088 3979 858
4235 4110 4015 864

Time to MACE in final end-of-study analysis

JAMA 2016;315(10):990-1004

AHR, YSBP

d_
==
]
=
= 3
- Placebo
o
=
€ 24
2 Naltrexone-bupropion
E MACE < ?
= 14
-
E
S
0 Hazard ratio, 0.95 (99.7% ClI, 0.65-1.38)
T T T T T 1
0 26 52 78 104 130 156
Weeks Following Randomization
No. at '« ~ - ~
Pla
NI:?I [A] Change in systolic blood pressure Change in heart rate
u
3.59 1.6
3.0 £ 141 Nt b woroni
- i altrexone-bupropion
2o 251 Naltrexone-bupropion = 1o
o T o]
-— ("]
2 E 201 ; 1.0
£ GSJ 1.5 l % 0.8
@ Placebo
% o 104 ! £ 06 T
S& - %
=g 059 5 0.41
35‘3’ o4 ? 024 | Placebo
51
-0.54 = 0+
-1.04— ' . . . . . -0.24— . . . . . =
0 8 16 26 52 78 104 0 8 16 26 52 78 104
Weeks Following Randomization Weeks Following Randomization
No. of patients No. of patients
Placebo 4450 4042 3854 3297 2850 2506 2267 Placebo 4450 4042 3854 3297 2850 2506 2267
Maltrexone- 4455 3977 3871 3404 2997 2690 2409 Naltrexone- 4455 3977 3871 3404 2997 2690 2409
bupropion bupropion



Orlistat and CV risk

mmHg
- —-
110 - 145 -
105
140 -
100
135 -
95
130 -
90
85 | 125 .
801 420

Systolic Blood Pressure

T T T T T T T T T

0 2 4 8 12 16 20 24 28 32 36
Weeks

Arqg Bras Endocrinol Metab 2006;50/2:368-376

1

Parcent

After Orlistat 36 wk

50

4 & 8 10 12 14 14 18 20
FRS %
Wieek —— ) —f

Framingham Risk Score

Mean: 8% (pre) = 6.8% (post)
High risk: 5.8% (pre) - 3.4% (post)

Intermediate risk group: 36.4% (pre) 2 19.7% (post)

)

@

05

<



Liraglutide and CV risk

Death from cardiovascular causes, non-fatal MI, or

non-fatal stroke: ¥13%

Liraglutide 1.8mg (2! £ X})

Death from cardiovascular causes: ¥22%

.E 207 - 8
5
: 154 (] 64
® H
=) Liraglutide ~ . !
£ X 10; g 59 4 Liraglutide
3~ 3
b HR=0.87 w HR=0.78
c 5 95% CI (0.78 ; 0.97) =Y 95% CI (0.66 ; 0.93)
0 p<0.001 for non-inferiority ) p=0.007
5 p=0.01 for superiority '43
e 0- . . : . . . . : . o 0- . , , . . . . , .
0 6 12 18 24 30 36 42 48 54 0 6 12 18 24 30 36 42 48 54
Time from randomisation (months : P
Patients at risk ( ) Patients at risk Time from randomisation (months)
Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424 Liraglutide 4668 4641 4599 4558 4505 4445 4382 4322 1723 484
Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407 Placebo 4672 4648 4601 4546 4479 4407 4338 4267 1709 465
Vital signs
Systolic blood pressure (mm Hg) 424122 _15+12.4 2.8 (-3.56t0-2.09)  <0.001 VMACE, g|UCOSG, A1 C, faStlng InSLIlIn, SBP, DBP, WC...
Diastolic blood pressure (mm Hg) -2.6+8.7 -1.9+8.7 -0.9 (-1.41 to -0.37) <0.001 A H R
Pulse (beats/min) 2.5+9.8 0.1+9.5 2.4 (1910 3.0) <0.001

N Engl J Med 2016. DOI: 10.1056/NEJM0a1603827. N Engl J Med 2015;373:11-22.

)



Semaglutide and CV risk

100+
90
80
704
60
50
404
30
20
104

0
0

Cumulative Incidence (%)

No. at Risk
Placebo 8301
Semaglutide 8803

A Primary Cardiovascular Composite End Point

109 Hazard ratio, 0.80 (95% Cl, 0.72-0.90)
8 P<0.001 for superiority

Placebo

Semaglutide

0 T T T T T T T 1
0 6 12 18 24 30 36 42 48

T T T T T T T 1
6 12 18 24 30 36 42 48

Months since Randomization

8652 8487 8326 8164 7101 5660 4015 1672
8695 8561 8427 8254 7229 5777 4126 1734

B Death from Cardiovascular Causes

100+
90
80+
704
60
504
40
304
204
10

04—
0

Cumulative Incidence (%)

No. at Risk
Placebo 8301
Semaglutide 8803

47 Hazard ratio, 0.85 (95% Cl, 0.71-1.01)
=R Placebo
34
2 Semaglutide
14
0— T T T T T T T 1

Months since Randomization

8733 8634 8528 8430 7395 5938 4250 1793
8748 8673 8584 8465 7452 5988 4315 1832

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

04
0

Cumulative Incidence (%)

No. at Risk
Placebo 8801
Semaglutide 8803

C Heart Failure Composite End Point

87 Hazard ratio, 0.82 (95% Cl, 0.71-0.96)

5_
Placebo

4

34 )
Semaglutide

2_

]__.

O_ T T T T T T T 1

0 6 12 18 24 30 36 42 48

6 12 18 24 30 36 42 48

Months since Randomization

8711 8601 8485 8381 7341 5885 4198 1766
8740 8654 8557 8425 7409 5944 4277 1816

D Death from Any Cause

100~
90
80
70
60
50
404
30
20-
10

04
0

Cumulative Incidence (%)

No. at Risk
Placebo 8301
Semaglutide 8803

Hazard ratio, 0.81 (95% Cl, 0.71-0.93)

Placebo

3 Semaglutide

0+ T T T T T T T 1
0 6 12 18 24 30 36 42 48

I T T T T T T 1

6 12 18 24 30 36 42 48

Months since Randomization

8733 8634 8528 8430 7395 5938 4250 1793
8748 8673 8584 8465 7452 5988 4315 1832

N Engl J Med 2023; 389:2221—

 Primary CV endpoint (death from CVD
nonfatal MI, nonfatal stroke): ¥20%

v 6.5% in Semaglutide vs. 8.0% in placebo
v HR 0.80, 95% CI 0.72-0.90



Semaglutide and MACE-5-outcomes

- Compared with non-users, semaglutide 2.4
mg use was associated with a 45% lower
relative risk of revised MACE-5

- Compared with non-users, semaglutide 2.4

mg use was associated with a 35% lower
relative risk of MACE-5

Incidence rate per 1,000 patient-years

Outcome Semaglutide 2.4mg users Non-users

N =9,321 N = 9,321
Revised MACE-5 16.00 2938
MACE-5 15.82 24.69

Zhao Z et al 2025, American College of Cardiology (ACC.25), 29-31 March 2025

%

Cumulative incidence

4.0%

2.0%

0.0%

MACE-5

Cumulative incidence (%)

6.0%

4.0%

2.0%

0.0%

0.001

3 6 9 12 15 19 21 24 27 30

Time (months)

HR: 0.65;95% Cl: (0.51, 0.83); p <
0.001

3 6 9 12 15 19 21 24 27 30

Time (months)

—— Semaglutide 2.4 mg users —— Non-users

Mean follow-up time was 7.1 months
(semaglutide 2.4 mg users) and 6.4 months
(non-users)
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A Change in 6-Minute Walk Distance
28+ |
] 24 1
@ 20 Semaglutide i aE
] & 16- i . .
£E= ! Estimated difference, 20.3 m
S E 129 ! (95% Cl, 8.6 to 32.1)
E" i_ ] Placebo | ; P<0.001
5 o g/I 1 | A‘ 12
A Change in KCCQ-CSS 0 20 52 52
18+ | Weeks since Randomization
- | 16.6 No. of Participants
2 Lo Semaglutide : Semaglutide 263 245 240 263
% 14 & \ Estimated difference, 7.8 points il 26 232 225 266
@ 124 ! (95% Cl, 4.8 to 10.9)
[} 7 104 ! P<0.001 B Sstratified Win Ratio for Hierarchical Composite End Point
g .g 5| i ; 8.7 60.1
E o Placebo ; Overall 34.9
“bc’o 6 : 5.1
_tcﬁ 4 i Death h 1115
v 24 :
0= a . . : J ’ No. of Heart Failure Events 0_03‘3
0 20 36 52 52k
5 s 0.0
Weeks since Randomization ek Fieark Pajhire Event |
No. of Partidpants =15-Point Difference in Change in KCCQ-CSS 3.1
Semaglutide 263 249 225 243 263
Placebo 266 242 217 237 266
=10-Point Difference in Change in KCCQ-CSS
. . Semaglutide winner
B Change in Body Weight =5-Point Difference in Change in KCCQ-CSS B Placebo winner
0+ ;
- Placebo Tie
g \‘\‘_—‘_‘\‘_‘__K——H A -26 230-m Difference in Change in 6-Minute Walk Distance
= 54 Stratified win ratio, 1.72 (95% Cl, 1.37 to 2.15)
& Estimated difference, 10.7 percentage points ) P<0.001
s 2 (95% Cl, -11.9 to -9.4) Ties
5 T-) —10— P<0.001 T T T T T T T 1
) g : 30 40 50 60 70 80 90 100
E" 0 Semaglutide 133 Percentage
g -15
5 C Change in C-Reactive Protein Level
o - 1.24 !
=20 T T T T T T T T T 1 3 10 1 Placebo !
0 4 8 12 16 20 28 36 44 92 52* = = 11} 09 x "
o 0.8 Estimated treatment ratio, 0.61
Weeks since Randomization E ) : (95% €1, 0.5110.0.72)
f s 2 =§ 0.6 Semaglutide : 0.56 P<0.001
No. o Paﬂncupants & o4l
Semaglutide 263 255 254 250 246 252 239 243 240 246 263 2 i
Placebo 266 259 249 250 243 246 243 239 233 242 266 -.% 0.2+
= 0.0-— T —
-2 20 52 52%
Weeks since Randomization
No. of Participants
Semaglutide 263 245 240 263
N Engl J Med 2023; 389:1069-1084 Placebo 266 232 225 266




Tirzepatide and CV risk

All tirzepatide All comparator Hazard ratio Hazard ratic P valus
N = 4 BET N= 2328 with 25% CI (B5% C1)
n (100 person-years"| {0100 parson-years”) T . d d . I . k
Composile MACE-4 7201.35) TO[1.81) L2 0.80 {0.57,1.11) D183 asseSS ent' a pre Specified eta
Dweath due to cardiovascular causa® 25 [D.48) 22 (D.43) —Q— 0.80 (0.50. 1.61) I .
Myocandial infarcion 30 (D.58) 30 [0.71) e 0.7E (0.45, 1.28)
Stroke 15 (0.27) 15 [0.35) * 0Bt (0,39, 1.68)
Hospitalization for unstable anging 5 (0.05) 9020 * DG (015, 1.41)
Composite MACE-3° B7 [1.25) 62 [1.42) * 0.33 (0.58, 1.18) 0.306
Composite MACE-3 or hospitalization T4 (1.39) .71 i 078 (D.56, 1.08) p1ar 10
Lol g TR HTUTE
Hospitakization for heart failura 10019y 902 * 06T (0.26, 1.70) HR: 0.80
95% CI: (0.57,1.11)
; g Pvalue: 0.183
All-causs death 41 (0.78) 29 (D.BE) —_—— 0.80 {0.51, 1.25) 3
=
2 6
LERE] 0.5 1.0 1.5 20 g Pooled comparator
+ L] ©
£
In favor In favor ‘é’
ol lirzepatide al camparator w 4
<
@
E Pooled tirzepatide
2
0 T T T T T T T T
0 12 24 36 48 60 72 B4 96 108 120

Time from first dose (weeks)

Planned follow-up period

GPGB (30 weeks)

SURPASS-1, -2 and -5 (44 weeks)

SURPASS-3 and J-mono (56 weeks)

SURPASS-4 (56~108 weeks)

Cumulative number of events: number of patients at risk

. Pooled tirzepatide: 0:4887 15:4813 28:4726 43:4477 53:2477 62:960 68:832 69:515 72:188 72:19 72:0
Nature Medicine volume 28, pages591-598 (2022
! p g ( ) Pooled comparator: 0:2328 13:2292 19:2250 28:2118 36:1438 52014 62:794 67:496 69:172 70:14 70:0



Tirzepatide and CV risk

« SURPASS-CVOT

v In patients with T2D, CVD: Tirzepatide vs. Dulaglutide
» HR 0.92 (95% CI 0.83-1.01) : noninferiority =™

v’ pre-specified indirect comparison analysis of matched
patient-level data from the REWIND and SURPASS-CVOT
studies: MACE-3 28% V¥, all-cause mortality 39% V¥

Primary and Select Secondary Endpoints:

Mounjaro (tirzepatide) |

Trulicity (dulaglutide)

Primary Endpoint

Time-to-first
occurrence of
MACE-3I

Hazard ratio = 0.92
95.3%"Cl: 0.83to0 1.01™M
p = 0.086

Secondary Endpoi

nts

Time to all-cause
death!

Hazard ratio = 0.84
95.0% Cl: 0.75 t0 0.94

p = 0.002"V

Change in eGFR in
chronic kidney
disease population
from mean baseline
of 53.4 mL/min/1.73

m? at 36 months"

-4.97 mL/min/1.73 m? -8.51 mL/min/1.73 m?

Estimated treatment difference:
3.54 mL/min/1.73 m? (95.0% CI: 2.57 to 4.50)
p < 0.001V

A1C reduction from
mean baseline of
8.39% at 36

monthsYV!

173 % | 0.90 %

Estimated treatment difference:
-0.83% (95.0% ClI: -0.88 to -0.78)

p < 0.001V

Change from mean
baseline of 92.6 kg

(204.15 Ibs) in body
weight at 36

monthsYV!

-12.06% (-11.43 kg / -25.20 Ibs)

-4.95% (-4.65 kg / -10.25 Ibs)

Estimated treatment difference:
-7.1% (95.0% ClI: -7.4 t0 -6.8)

p < 0.001V

Lilly's News Release: Jul 31, 2025. pre-specified indirect comparison analysis of matched patient-level data from the REWIND and SURPASS-CVOT studies
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Tirzepatide and HFpEF

Change in Kansas City Cardiomyopathy Questionnaire

Composite of Death from Cardiovascular Causes or a Clinical Summary Score (KCCQ-CSS).

Worsening Heart-Failure Event.

30+
1009 209 yazard ratio, 0.62 (95% CI, 0.41-0.95)
90 P=0.026 Tirzepatide L
3w 2 2 -, T
g £ 204 A B 195
] 704 - . (] / ! 3
e 10 Tirzepatide 7}
) g
T 604 — g
v
£ 504 54 E 12.7
o € o Placebo
2 0] : s 107
2 30 O T T T T T T T T T T T T T T T T 1 L.-
2 T 0 8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136 o
=S 204 %D
v e — ©
10 —— e T T <P
0] " .
° 0 8 16 24 32 40 48 56 64 72 80 88 9 104 112 120 128 136 Between-group median difference at 52 wk,
_ = 6.9 (95% Cl, 3.3-10.6); P<0.001
Weeks since Randomization
No. at Risk -10 T T T T
Placebo 367 361 349 339 332 328 318 268 259 240 219 215 195 165 145 94 73 45 0 24 52 Treatment-
Tirzepatide ~ 364 359 349 344 340 338 333 284 275 251 228 220 196 167 146 105 82 46 Weaek Regimen
Estimand
No. at Risk
Tirzepatide 341 330 301
Placebo 337 326 313

N Engl J Med 2025;392:427-437
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CV safety summary
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Orlistat D
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Naltrexone/bupropion

29

Phentermine/topiramate

Liraglut

,;.:-Mi 0

Semaglutide

Tirzepatide
o =a

Archives of Obesity and Metabolism 2024;3(2):77-97



el 2l E I E HFpEF #X}, M/55

# Class Ill obesity

# HFpEF

# CVI; Ulcer --> LDS; Obese
# HTN # DL # hyperUA

« 22| #=3}7|L}1}: aldactone 25, atacand 8, hygroton 12.5mg, lodien 3.75mg. lipitor 10

« 22| TGS: H|L|& 500mg BID
 Ht167.9cm, Wt 111.3kg, WC 125cm

Liraglutide

111.3 - 108.8kg

Semaglutide

HS

Weight

(kg)

7412F
=y 5=
Skeletal Muscle Mass

(kg)
HXILE
Percent Body Fat

MZ 2|7 H|

ECW Ratio

(%)

FU loss

ﬂx-”ltﬁ I' Body (‘nmiu.\iliun [[I\ll'_\

115.6

114.0 i

1121 1112 4087 1090 1081
—o—— o

359 359 354 359 357 351

: 34 1 34.7

444 441 441 43.7

43.4 405 428 427

0.387 0.386 0.386
e 0307 {0888 Lyag iy

0378 379

¥EZ  oXA

WC 125cm == —-> 120

250613,
15:08

113

25.05.23.
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110
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112

25.02.28. :
15:30
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241011, ¢

250425 :
15:56

- 250718,
14:28

15:00

- 25.08.08.
1517 =
111

111 110






Phen/TPM ER and Diabetes -

A Weeks* A 70 B Ly
0 4 8 122 16 20 24 28 32 36 40 44 48 52 56 ITT-LOCF 60 60
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mITT, n ITT-LOCF O Placebo (n=55) O Placebo (n=41)
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PHEN/TPM ER 15/92 68 68 68 68 68 68 68 68 68 68 66 68 68 75 B PHEN/TPM ER 15/92 (n=75) [l PHEN/TPM ER 7.5/46 (n=19)
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g
° 08
2 =
xz
. § 12 1.2
o 1.2+ g 1.
> (~ .
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S
§ 16 K I—1 6
H ; 175 — 1 6
x .
-
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l
mITT, n ITT-LOCF
Placebo 55 55 53 51 55 su"l““ (%) 30518015 (%)
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CONQUER study, &z 2tX} =8t wlipid, glucose, Alc, fasting insulin, HOMA-IR, hsCRP, adiponectin
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&

Lancet 2011; 377: 1341-52. Diabetes Care 2014 Dec; 37(12): 3309-3316.



Phen/TPM ER and Prediabetes -

Fasting 2-h OGTT B Fasting 2-h OGTT
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Lancet 2011; 377: 1341-52. Diabetes Care 2014 Dec; 37(12): 3309-3316. J Hypertens 32:1178-1188



BUP/NAL and Diabetes

= T gy LTS

O

HbA, Reduction (mITT)

COR-DM, Ehx 2kAp 8t
V¥ Alc, glucose, fasting insulin, HOMA-IR, LDL-C

LR

HbA._ change from baseline (%)

{r Placebo
4 NE
1 |
v T T T T T T L
0 & 16 24 32 40 48 86
Week
HbA, TargetatWeek 56  Placebo (% subjects) NB (% subjects)
< 7% 26.3 441
< 6.5% 10.2 207

Diabetes Care 36:4022-4029, 2013
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Orlistat and Prediabetes/Diabetes

A 0+ —— Placebo B

—— Orlistat 120 mg 12

* p<0.0001
S 9 =% 11
b & 58"
2% n 3
gl = o
g ) = o 10
o 3 ® .S
=32 é’ §
* L
-6 o=l T T 8

024 8 12 16 20 24 30 36 42 48 52
Week

S gle B BR2EAE:

S 29| Xl 02t (HR 0.63)

V¥ glucose, lipid, WC, fasting insulin,
fibrinogen

Diabetes Care 2002 Jul; 25(7): 1123-1128. Diabetes Care 2004; 27:155-61.
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Liraglutide and Prediabetes

A C re) (o) H
— Liraglutide 3.0 mg OI- 51 E -9' X|_I OOH 8 O /0 01| OI- Off-drug
—— Placebo follow-up
period
124
46 47
104
HR 0-21(95% (1 0-13-0-34)*; p<0-0001
g &
g 6
B % 29 %,
22 2
2+
0 T T T T T T T T T T T 1
0 8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136 144 152 160 172
Number at risk
Liraglutide 3-0mg 1472 1313 1204 1135 1060 977 910 863 830 799 776 504
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B
— Liraglutide 3-0 mg Off-drug
— Placebo follow-up
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le Roux et al. Lancet 2017;389:1399-409
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— Placebo ® LOCF follow-up
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S
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Data available
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0 16
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719 620 549 528 475 444 397 387 351 353 332 325 309303 298



Semaglutide and Prediabetes

wegovy-

In prediabetes

Diabetes Care. 2022 Oct; 45(10): 2396-2405.

HbA,_ (%)

FPG (mg/dL)

HOMA-IR

Body weight (%)
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Semaglutide and Prediabetes/Diabetes

STEP10 in obesity + prediabetes

wegovy" EEET) l

A OR19-8 (95% Cl 8-7-45-2); p<0-0001 B
< 1004 7 [@Semaglutide 2-4 mg
< 904 81% 7 [Placebo
wv - -
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Lancet 2021; 397, 971-984. Lancet Diabetes Endocrinol 2024 Sep;12(9):631-642.
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Tirzepatide and Diabetes
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N Engl J Med 2021; 385:503-515. CJC 2023; 39(10), S141-142



Tirzepatide and Pred

N Engl J Med 2025;392:958-71.

A Change in Body Weight from Baseline to Week 176
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g -5 =13 -21
£
2 -10
2 I
£
g B -123 I
g 0] 154
-19.9
-19.7
2 -187 229
-30
& & &P & & P
9" O o 90 D 5 o
¥ ser e R F e e R
&L L
K & L K L &
G W 4 & &R A
ARG ESIPRP
Treatment-Regimen Estimand Efficacy Estimand

B Change in Body Weight

Placeb:
o -3 lacebo
)
£
8 -124 -123
[v) Tirzepatide, 5 mg
£ _16d * -15.6
g N
£ A -179
& 204 Tirzepatide, 10 mg /
™
2 g g = =
-24 ———, e —t1
_28 Tirzepatide, 15 mg
5 I T T T T T T T T T T T T 1
048 16 24 36 48 60 72 85 111 124 137 150 163 176 193
Weeks since Randomization
C Incidence of Type 2 Diabetes
Off-Treatment
Period
20
g 18
P 16 Placebo
g 14
o
3 12
]
& 10
2 8
= 6
3
E 4
a 2 Pooled tirzepatide ]
0-r T f T T T T 1
0 12 24 72 124 150 176 193
Weeks since Randomization
No. at Risk
Placebo 270 266 257 209 137 126 121 99
Pooled tirzepatide 762 751 742 700 581 570 557 494
No. of Participants
with Diagnosis
Placebo 2 3 7 20 31 32 36 37
Pooled tirzepatide 0 1 2 S 9 10 10 18
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X ]
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mounjaro’
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New onset T2D at week 176

HR 0.07 (95% CI 0.0 — 0.1)
[2FX| = Et= at week 193: HR 0.12 (0.1-0.2)]



Summary for Diabetes

Orlistat -
———

Naltrexone/bupropion

29

Phentermine/topiramate ¢

Liraglutide

Semaglutide

Tirzepatide

R =

Prediabetes

Type 2 diabetes

Archives of Obesity and Metabolism 2024;3(2):77-97
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Baseline Month 3 Month 6 Month 13 Year 3
2021-05-27 2021-08-05 2021-11-25 2022-06-23 2024-08-30

Weight
BMI
SMM, kg
FM, kg
PBF, %

VFA, cm?

WC, cm

lab

P/l

Px

82.4
32.2
25.2
35.6
43.2

194.8
106.9

HbAlc 7.3 A, glucose
97, Cr0.56,LDL 92, TG
237 A

T A|0|OF A|EF3.75 >
7.5mg 2> 11.25mg, LSM
k=

77.5
30.0
25
30.7
39.7

166.1
98.5

HbAlc 6.4, glucose 119,
LDL 90, TG 186

AJAF: OFE /2, R A
DAL+ A| B, K 1/3T

74.0
28.9
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36.9

146.6
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37.0 (-6.2)
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Placebo (n=993) Phentermine 7-6 mg  p value
plus topiramate
46-0 mg (n=498)

Phentermine 15-0 mg  p value

plus topiramate
92-0 mg (n=994)

Psychiatric adverse eventst

75046

Phen/TPM ER and psychiatric A/E —

CONQUER study: 'CQ =8 =28

Depression 29(3%) 14 (3%) 0-9054 39 (4%) 0-2188 C)|_I 2|_|- X|- 14~ 1 7%

— = e i o 00100 A [rritability insomnia A Anxiety

Irritabilitys 8(<1%) 13 (3%) 0-0053 34 (3%) <0-0001 ’ !

Tirme to onset (days; median, IQR) 92 (26-164) 36 (8-138) 0-0988 20 (17-118) 0-0049 (m ax. d 0se on |y)

Duration (days; median, IQR) 44 (17-121) 35 (11-81) 0-2989 29 (12-63) 0-0252

Resolution among patients discontinuing drug 4/5 (80%) 10410 {100%) 0-3333 33/37 (B9%) 0-4876

Placebo (n = 513) PHEN/TPM CR 3.75/23 (n = 240) PHEN/TPM CR 15/92 (n = 511)

Adverse event n (%) n (%) P value® n (%) P value
Insomnia 25(4.9) 12 (5.0 1.0000 40 (7.8) 0.0553
Deprassion 6(1.2) 8(3.3) 0.0770 24 (4.7) 0.0007
Irritability 3 (0.8) 4(1.7) 0.2178 23 (4.5) «<0.0001
Anxiety 6(1.2) 7(2.9) 0.1288 19(3.7 0.0084
Disturbance in attention 3 (0.6) 1(0.4) 1.0000 18(3.5) 0.0007

EQUIP study: =25 BH 14~19%
A lrritability, Insomnia, A Depression, Anxiety, disturbance in attention (max. dose only)

Lancet 2011; 377: 1341-52. Obesity (2011) 20, 330-342

|

D



BUP/NAL and psychiatric A/E

Placebo Naltrexone  Naltrexone
(n=569) 16 mgplus  32mgplus
bupropion bupropion
(n=569) (n=573)
Adverse events
Participants reporting 390 (68-5%) 455 (80-0%)t 476 (83-1%)t
any adverse event
Nausea 30 (5-3%) 155 (27-2%)t 171 (29-8%)1
Headache 53(9-3%) 91 (16-0%)t 79 (13-8%)t
Constipation 32(5-6%) 90 (15:8%)t 90 (157%)t
Upper respiratory tract 64 (11-2%) 49 (8-6%) 57 (9-9%)
infection
Dizziness 15(2-6%) 44 (7-7%)t 54 (9-4%)F
Insomnia 29 (5-1%) 36 (6-3%) 43 (7-5%)
Vomiting 14(25%)  36(63%)t  56(9-8%)t
Sinusitis 34(6:0%) 34 (6-0%) 30 (5-2%)
Dry mouth 11(1:9%)  42(7-4%)t  43(7-5%)t
Nasopharyngitis 31(5-4%) 32 (5-6%) 29 (51%)
Diarrhoea 28 (4-9%) 31 (5-4%) 26 (4-5%)
Hot flush 7(12%)  13(2:3%) 30 (5-2%)
Participants reporting 62 (10-9%) 76 (13-4%) 85 (14-8%)
any psychiatric adverse
event
Insomnia 29 (5-1%) 36 (6-3%) 43 (7-5%)
Anxiety 12(21%) 12 (2-1%) 9 (1-6%)
Depression 6 (1-1%) 9 (1-6%) 3(0-5%)

Lancet 2010; 376: 595-605

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
CONTRAVE® safely and effectively. See full prescribing
information for CONTRAVE.

CONTRAVE (naltrexone HCI and bupropion HCI) Extended-
Release Tablets
Initial U.S. Approval: 2014

WARNING: SUICIDAL THOUGHTS AND BEHAVIORS; AND
NEUROPSYCHIATRIC REACTIONS

See full prescribing information for complete boxed warning

* Increased risk of suicidal thinking and behavior in
children, adolescents, and young adults taking
antidepressants for major depressive disorder and other
psychiatric disorders. (5.1)

* Monitor for worsening and emergence of suicidal
thoughts and behaviors. (5.1)

« Serious neuropsychiatric events have been reported in
patients taking bupropion for smoking cessation. (5.2)

« CONTRAVE has not been studied in pediatric patients.
(5.1)

......................... INDICATIONS AND USAGE

CONTRAVE is a combination of naltrexone, an opioid antagonist, and
bupropion, an aminoketone antidepressant, indicated as an adjunct to
a reduced-calorie diet and increased physical activity for chronic

weight management in adults with an initial body mass index (BMI) of:

e 30 kg/m? or greater (obese) or
S0l 10| ()
Depression ZfA~?

. Known allergy to any of the ingredients in CONTRAVE (4)
. Pregnancy (4)

. Suicidal Behavior and Ideation: Monitor for depression or suicidal
thoughts. Discontinue CONTRAVE if symptoms develop. (5.1)

. Risk of seizure may be minimized by adhering to the
recommended dosing schedule and avoiding coadministration
with high-fat meal. (5.3)

. Increase in Blood Pressure and Heart Rate: Monitor blood
pressure and heart rate in all patients, especially those with
cardiac or cerebrovascular disease. (5.5)

. Hepatotoxicity: Cases of hepatitis and clinically significant liver
dysfunction observed with naltrexone exposure. (5.7)

¢  Angle-closure glaucoma: Angle-closure glaucoma has occurred in
patients with untreated anatomically narrow angles treated with
antidepressants. (5.9)

. Use of Antidiabetic Medications: Weight loss may cause
hypoglycemia. Monitor blood glucose. (5.10)

ADVERSE REACTIONS

. Most common adverse reactions (greater than or equal to 5%):
nausea, constipation, headache, vomiting, dizziness, insomnia,
dry mouth and diarrhea. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Takeda
Pharmaceuticals America, Inc. at 1-877-TAKEDA-7 (1-877-825-
3327) or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.




Psychiatric A/E in Semaglutide, Liraglutie, and Tirzepatide

“37 2 A|2F HEHEl psychiatric a/le= & 1.2%0{ = 2}SHCH

Table 1 General characteristics of patients with psychiatric adverse events

Total Liraglutide Semaglutide Tirzepatide Total
147 210 15 372
N % N % N % N %

Report year

2021 43 293 63 30.0 0 0.0 106 28.5
2022 70 47.6 81 38.6 5 333 156 41.9
2023 34 231 66 31.4 10 66.7 110 29.6
Age group in years

12-17 4 27 0 0.0 0 0.0 4 1.1
18-64 74 50.3 103 49.0 11 73.3 188 50.5
65-85 7 4.8 30 14.3 1 6.7 38 10.2
More than 85 0 0.0 1 0.3 0 0.0 1 0.3
Not specified 62 422 76 36.2 3 20.0 141 379
Sex

Male 113 76.9 121 57.6 8 53.3 108 29.0
Female 33 224 72 343 3 20.0 242 65.1
Not specified 1 0.7 17 8.1 4 26.7 22 5.9
Country of report

European Economic Area 50 34.0 72 343 0 0 122 328
Non-European Economic Area 97 66.0 138 65.7 15 100 250 67.2
The reporter

Healthcare Professional 78 53.1 108 51.4 7 46.7 193 51.9
Non-Healthcare Professional 69 46.9 102 48.6 8 533 179 48.1
Psychiatric adverse events”

Anxiety 60 40.8 71 33.8 13 86.7 144 38.7
Depression 66 44.9 117 55.7 4 26.7 187 50.3
Suicide attempt 7 6.1 5 24 0 0.0 12 4.6
Suicidal ideation 29 19.4 40 19.0 4 26.7 73 19.6
Completed suicide 4 0.0 0 1.9 0 0.0 4 1.1
Depression with suicidal 4 4.1 6 1.9 0 0.0 10 2.7
Suspected suicide 2 1.4 0 0.0 0 0.0 2 0.5
Other* 11 75 34 16.2 0 0.0 45 12.1

"The total number of adverse events is higher than the number of patients/reports as a single report may contain more than one adverse event

*Includes affective disorders, Hallucinations, Mania, Mood swings and one case of suicidal behavior with liraglutide

Int J Clin Pharm (2024).
https://doi.org/10.1007/s11096-023-01694-7



Psychiatric A/E in Semaglutide, Liraglutie, and Tirzepatide

Cumulative probability of
study event since index date
Study event nof event | 6-months | 1-year | 3-years | 5-years | Hazard ratio (95% CI)
Any psychiatric diseases B ol Ot L . . o] o 0
- —_ o1 S
GLP-1RA 36,789 9.36% 15.29% | 29.62% | 39.64% | 1.98(1.94-2.01) _LSLP 1 C7):”oE 1 X'” - Hp%yI_ChlatrIC a/eA ;rlHDEE 98%
T 0 V) o) 0
Non-GLP-1 RA 27349 | 4.76% 7.63% | 16.45% |23.38% | Reference = |1 a_ﬁ 51|95”/0, = 2 108%, A=A S 106%
= 4=

Major depressive disorder o 7 |-9|- - |-

GLP-1RA 6,085 1.41% 2.38% |[4.99% |7.02% |2.95(2.82-3.08)

Non-GLP-1 RA 2,952 0.36% 0.66% 1.67% 2.68% Reference
Anxiety

GLP-1RA 26,741 6.35% 10.69% | 21.68% | 30.03% | 2.08(2.04-2.12)

Non-GLP-1 RA 18,895 3.09% 4.98% 11.16% | 16.45% | Reference
Suicide ideations or attempts

GLP 1RA 1,901 0.22% 0.42% Adjusted HR (95% CI)

GLP-1 RA compared with non-GLP1 RA
Non-GLP-1 RA 1,559 0.21% 0.35% Mai .
ajor depressive
Type of GLP-1 Any psychiatric disease | Disorder Anxiety Suicide ideation or attempts

Table 2. Psychiatric outcomes in patients with obe

Scientific Reports volume 14, Article number: 24433 (2024)

Victoza (n=28,375)

1.65(1.59-1.72)

1.98(1.75-2.24)

1.66(1.58-1.74)

1.32(1.11-1.57)

Saxenda (n=17,160)

1.73(1.64-1.83)

2.16(1.85-2.53)

1.66(1.55-1.78)

1.67(1.31-2.13

Ozempic (n=76,801)

1.72(1.67-1.76)

2.19(2.03-2.37)

1.85(1.79-1.91)

Wegovy (n=30,962)*

2.14(2.05-2.24)

2.22(1.94-2.54)

2.36(2.23-2.49)

)
1.66(1.49-1.86)
2.42(1.90-3.08)

Table 4. Psychiatric outcomes in different GLP-1 RA groups. *The outcome of Wegovy was evaluated within 3

years.

b



Psychological safety summary

Orlistat

Naltrexone/bupropion

I

Depression
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Anxiety

Phentermine/topiramate

Liraglutide

— T AT

Semaglutide

£

Tirzepatide

Z|CH 7.5 mg/46 mg
per day

Z|CH 7.5 mg/46 mg
per day

Psychosis

Suicidal risk

Suicidal idea and
behavior
monitoring

Insomnia

Suicidal idea and
behavior
monitoring

Archives of Obesity and Metabolism 2024;3(2):77-97




EHS 711 vt &R}, F/37

« Schizophrenia2 ZICHEr Ot%ﬂi AZSIHAM M= S 71 (60kg -> L& A| 138.4kg)
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* 7| 5-6AM, S1-F 37| A A AANEE, W1s 7|0 BiEk 1-270, = 1R, S7F2| &, ar g 7F4Y)
- O|HOlE EFAS R, DL ER| S4 ZA X1F

+ 25 =2 271
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# obesity stage III /c abdominal obesity, r/o drug-induced (clozapine)
« - initial BMI 54.8, ideal bwt 83.3kg

* - FHx.+PHx of thyroid ds including ca.: none
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# AUB
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Baseline Year 1 Year 1.5 Year 2
2022-03-21 2023-02-07 2023-09-12 2024-02-20

Weight
BMI
SMM, kg
FM, kg
PBF, %

VFA,
cm?

WC, cm

lab

P/l

Px

138.4
54.8
35.8
74.3
53.7

240.4

127.3

Hb 10.2'v, plt 425K A,
OT/PT 48A/57 A,
UA7.1A, glucose 100,
LDL 121, Cr 0.66

LSM 12
AMICH A}, 0.6mg 2
AISHHA D2 0.64 5
=F - upto 3. Omg/day
M|H|Z} 5/20mg

97.1
38.4
27.8
46.1
47.5

192.5

112.7

Hb 12.1, plt 400K
HbAlc 5.2, OT/PT
22/30, glucose 107, LDL
104

SH2 & 3~5A|7H H7|
MHE ZOHE. AArE
E0[|1 FolM 2%I0
AlCH e =otF1

[m=]

MMI Ct 3.0mg-3-X|
=/Ao|a2| 8K
Olmec 20mg

91.5 (-46.9)
36.2 (-18.6)
28.5 (-7.3)
39.5 (-34.8)
43.2 (-10.5)

143 (-97.4)
103 (-24.3)
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Year 2.5
2024-08-06

97.0
38.5
29.3
44.1
45.5

167.9
118

AFMIC} tapering
(~SAM7IER| AHES)
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AHO|| A LSM +
Liraglutide -
NS 1.540] <
-33.9%



MDDE 7IZ! 1|2t &R, F/27

# Class lll obesity
Ht 158.4cm, Wt 90.3 — 86.8 — f/u loss

MDD ZFICtet T NP R & — 117.7kg — AMMICH — 110.3kg —

# dyslipidemia (LDL=204)
# HTN r/o essential

# OSA
23-06-09 PSG
AHI 32.8, RDI 32.8, minimal SO2 88%

# MDD (LMC Dx with suicidal idea) + eating disorder (ang(]

Z=Ct, LSM only — 116.5kg

S B
S . 227t o3l
See;rt]c g)Sema 2.4 A=Aty sema 1.0
t_liﬂﬁ-—él' Body Tompgsition Higtory
: 1188 i 1150 X
=S k 1131 i 113.4 : 112.9
\\1!? (kg) 1125 1115 112.4
Skeletal Muscle Mass '
; 509 507 50.7
XX |EHS % - 209 : 0.9 :
Percent lil;BT_ul ) 501 54(12 iq1/.
M| 2lFEH _ 0.377 | 0.379
l{('I\\' R;niol l 0.374 0.372 ke 0.374 0—%35 0.374
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Summary for Chronic Kidney and Liver disease

Hepatic impairment

Renal impairment

Mild to

moderate
(Child-Pugh 5-9)

Orlistat

Naltrexone/bupropion

20

A E|X| B

0jo

Phentermine/topiramate

Z|CH 7.5 mg/46
mg/day

Liraglutide

P ol "W‘”I I" 'a“m

Semaglutide

Tirzepatide
o=

Severe
(Child-Pugh>9)

Mild
(Creatinine
clearance 250
mL/min)

Moderate
(Creatinine
clearance 30-50
mL/min)

Severe | Ehg/Etd | MEQ

(Creatinine X135} ZHM

clearance < 30 == ="
mL/min)

Z|CH16 mg/180
mg/day

Z|CH 7.5 mg/46
mg/day

Archives of Obesity and Metabolism 2024;3(2):77-97




EA =21 ESRD H|THEXL, M/43

# ESKD d/t DMN
2021-2-9 perm cath insertion and HD start, 2}= & HD
2021-4-26 Lt brachio-cephalic AVF creation

# CVA (2018.)_plavix

# T2DM (>10y) with DMR

# HTN (>10y)

# Spondylitis

# 173cm, 96kg BMI 32.08 -> 99kg, BMI 33.08 (2023-3-9)

1. £ Z22|E £ Z4. 1500-1800kcal/& 0|52
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Baseline Week 4 Month 3
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Hsaei OSA

* Losing 5-10% of body weight can improve or resolve OSA.

Meta-analysis J
BMI 10% v — AHI 36% V¥
BMI 20% Vv — AHI 57% WV
BMI 30% v — AHI 69% V¥

N
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® 25

® 100

intervention

%change in AHI

« BMI 20% ZtA A|, AHI= T3 57% ZtA

 AHI7{d B = NF 43 Hxof H
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e lifestyle

A significant relation between change in BMI and
change in AHI with substantial AHI lowering
associated with 20 % reduction in BMI.

Sleep Medicine Volume 121, September 2024, Pages 26-31



Int J Obes (Lond). 2016 Aug;40(8):1310-9.
FDA Approves First Medication for Obstructive Sleep Apnea (https://www.fda.gov/news-
events/press-announcements/fda-approves-first-medication-obstructive-sleep-apnea)

o SA s u m m a ry N Engl J Med 2024;391:1193-1205

OSA

Orlistat
-—

Naltrexone/bupropion

..-:"-‘u. o

Phentermine/topiramate

Liraglutide
Lira -12.2 vs. Placebo -6.1 events/h: diff. -6.1 events/h

Semaglutide

Tirzepatide

OSA X| 2 K| 2 A] FDA Approved (2024. 12

CPAP H|AtE+ & Tirzepatide -25.3 events/h vs. Placebo -5.3 events/h (diff. -20.0
CPAP At = Tirzepatide -29.3 events/h vs. Placebo -5.5 (diff -23.8

)

D


https://www.fda.gov/news-events/press-announcements/fda-approves-first-medication-obstructive-sleep-apnea
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