. oy,

w Contrave ;

. (naltrexone HCl/bupropion HC
| 8mg/90 mg - Extended-Release Table
i 7l 10 Kwangaoég
@4ﬁmd@@ﬂ©@gﬁ@f

'E

K
q

n % ‘ B -é
?f“Bﬁpmjb
bt Usng d p

CHA Clirettistul i
€ Exbua /8291



Obesity

Original Article

CLINICAL TRIALS AMD INVESTIGATIONS

Selection of Antiobesity Medications Based on
Phenotypes Enhances Weight Loss: A Pragmatic Trial
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One size fits all?

Hungry Brain Hungry Gut Emotional Hunger Slow Burn
mokzto| Sotsty| 9|5 OFHA| Of|L4 2| AH|ZH(REE)O|
o e g4 M3t Ees 8

Phentermine
+ Atz

Phentermine-topiramate ER
Locarserin
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H| 2 Phenotype =X

(

Hungry Brain

8%
=
( = )
Hungry Gut
18%
3%

)

16%
5%
9%
2%
Slow Burn
12%

Emotional

Hunger
12%

15% unknown

Types drug dose
Phentermine-topiramate extended release | 7.5/46 mg
Hungry brain or
Phenotype- Locarserin 20 mg
guided } )
antiobesity Hungry gut Liraglutide 3mgsc
E;“Z‘Odl'\;z;'o“s Emotional hunger | Naltrexone/Bupropion sustained release 32/360 mg
Phentermine
Slow burn ) .
+ Increase physical activity 15mg

- H|0F 32} 4500 M phenotypeE 471X |2 &8t A1}, Hungry brain 32% (n
143/450), emotional hunger 21% (n = 96/450), hungry gut 32% (n =
144/450), slow burn 21% (n = 82/400)0|% 20 47}X|2| phenotyped SHE ]
Al %= 8A= 15% (n = 68/450)0|%S

- 22| 5lLte| phenotyped il sH= H|- € hungry brain 16%, emotional
hunger 12%, hungry gut 18%, slow burn 12% &

- 27%2| 22tz F71A] 0]2| phenotypes 741

o

o Z=2AH|OE 2| =0|| st BHE-S Ol &5t= QARIS0)| CHoll Ml LAUR| . HITH| phenotypegd §42I1,
29| 2|2 (non-phenotype guided pharmacotherapy)2t B|25t0] phenotype0l| T2 2|2 20| & &
48 "otst7| gt

o 04 22lE 2712|2] RS EE ARZ (1)H]|2 Phenotype &7 BMI 30 kg/m?2 21} 82t & 4508 (B LtO|
39A|, 72% female, Wx BMI 37 kg/m?2)

(2)Phenotyped]| 2 2| 2: (20174H 62 12-20194 6 30 At0] 22!) phenotyped|| IH2 2|27
84% (43M[, BMI 42 kg/m?), BF x|= 228F (50M|, BMI 41 kg/m?2)

« B Phenotype 22 ¥ — Homeostatic eating behawor (hunger, satiation, satiety), Hedonic eating

behawor Energy expenditure 23 2| H 2 A [Z}M|5t LHE 2 Table 1, supplemental material 2t11]

« 22! Acosta, Andres, et al. "Selection of antiobesity med|cat|ons based on phenotypes enhances weight loss: a
pragmatic trial in an obesity clinic." Obesity29.4 (2021): 662-671. 14l 22} Andres Acosta, 2 XAt &4 Mayo
Clinic
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A Hungry Brain Phenotype
Abnormal Satiation
2500 Females Males
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Z|cH Z9tZt(Fullness) =&

LY7|7FR| DHE S 222 A

=

=
=

g
=

Al
7t

aa
E
o

il

A -
09

HADS: hospital anxiety depression scale
TFEQ: three-factor eating questionnaire
REE: resting energy expenditure

HADS-Anxiety (Score 1-14)

Emotional Hunger Phenotype
Abnormal Eating Behavior

15- Females Males
=
]
O ]
10+ ]
oo
T =
oM TT
A /AN
591 A Ps7AN
FA/AVAN /AN /A
N — g
R ™
J/A'A\N J/A'AN
(VR A7/ T /AN T

Normal Abnormal Normal Abnormal

@

L2 =4 (symptoms of
depression), p < 0.001

Emotional restraint-TEFQ21 30%
=2 p=0.04

&A% p=0.007

22 2totE2S 8 p=0.002

LM A4 (body image) p < 0.001

HADS-Anxiety
2.8 =3

Gastric Emptying T1/2 (min)

3001

200+

100+

Hungry Gut Phenotype
Abnormal Satiety

Females Males

b i

(

T L] L] L]
Normal Abnormal Normal Abnormal

= ) Gastric emptying T,,
— 31% =S

CtE Phenotype0| H|a GE T, -
OjMd: DEH2A! 30%, HASA
22% =

Lhd 152841 38%, QHAFS A
33% =

Predicted REE (%)

150+

-

N

(3.}
1

100 =

~
[3,]
1

50

Slow Burn Phenotype
Abnormal Energy Expenditure

Males

Females

Ll L] LE
Normal Abnormal Normal

REE 12% Y3

Slow burnO| Ol B2t &t 2H= 2E 2
0] 50.7% + 0.6%¢Ql gtH slow
burn 46.7% + 0.7% 2 L2|2o
2 I2]H0| $3(p<0.001)

S22 E54 (p=0.048)

0| (
0.05), StH2IE O A2 A7+ &k
=0.04)

Acosta, Andres, et al. "Selection of antiobesity medications based on phenotypes enhances weight loss: a pragmatic trial in an obesity clinic." Obesity29.4 (2021): 662-671. WAl A At: Andres Acosta, 2= A2 &2 Mayo Clinic



H|2F Phenotypeli & 2= ML 21}

B

dkkk T s
- _— = Non-phenotyped 0 @ Non-phenotyped
-t
Em'"ﬂ]ﬂ- K mm Phenotyped 4 Phenotyped
8 S . ok k
v 12702 &, A
& ¥5%, >10%, >15%, >20%2| 3| @ * ok
o = LTSS 2% A H[E(%) B
= . £ 10- 7|1AMZ| cie] & S LE=E(%)
2 50 — - 210%, >15%, >20%2 43% @
> 0 2kS EhMSE 312H= phenotype ~ S Ev—— >
< 2olA 79%,43%,30%0! g £ A P Dhemotype
< 257 ?75%;!/;%&352?03%5%(0;0 g -157 37h -54+05 | 5103 | 0.61
)] o] (o - — Z MO

e = 67Hg -10.5£0.8 | -63+04 | <0.001

= - 5%2| HSZEo| Myt g T o
g 0 BE 2220|M 26%Q 8 L A N L.
o 5% >10% >15% >20% phenotype O A= 2%0]| £ -20 T T T 1 opz|at -12.1£0.9 | -78+0.5 | <0.001

. o 342 (p<0.001) 0 3 6 9 12 *%%P< 0,001

Weight Loss at 12-Months (%) Time (months)

*%PL0.01, »**P<0.001.

Phenotype0i }2} SEX|2E oF A1 h
%k E X Y2 X(responder)E FHi Z7IAFHCH, HZF 4

Acosta, Andres, et al. "Selection of antiobesity medications based on phenotypes enhances weight loss: a pragmatic trial in an obesity clinic." Obesity29.4 (2021): 662-671. WAl A At: Andres Acosta, 2= A2 &2 Mayo Clinic
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| Z2E2tH (Naltrexone+Bupropion)
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27tX| CNS B27 AF487 A ofHX] 2F0| 20

Mesolimbic reward system= Hypothalamic hunger system 2LC} 2%|0f Q! 7| = g4

Substantia Nigra Striatum

Ventral Tegmental Area

Prefrontal
/ Cortex
Nucleus
Accumbens
Amygdala
Hypothalamic Hunger System?.2

- Homeostatic appetite(4i2|Z Al2) 0| 2o
o] 27 F2], B2AQl 7|5 HSF A
g 55 2 32 52 AF

Hypothalamus

M

Mesolimbic Reward System?!-3

«  OfHX| ZEfQ 2 E M2 |
Hypothalamus Lf POMC F20]| 2|5

«  Hedonic appetite(22t& Al2) 2 Hoj| 2t0f

2 =23 AZMH =™ QI3  B{CIS 22 BANE RAISHE 2 20 3t
o e “«Z1or Il } 20| ol
YUty A5 A SHE T HULUS

Dopaminel} opioid signaling0| 83t ¥
g2 ot 2N AS

Figure adapted from Billes et al,! © 2014, with permission from Elsevier
CNS=central nervous system ; POMC=proopiomelanocortin

1. Billes SK et al,, Pharmacol Res. 2014;84:1-11. 2. Frontiers in Pharmacology 2016;7. 3. Morton GJ et al. Nature. 2006;443(7109):289-295. 4. Volkow ND et al. Obes Rev. 2013;14:2-18
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Hedonic appetite(3l =

JA
Z
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A

L

Striatum (22! Q, A 4K )

r

Substantia Nigra

Xt=0f Ci$t Reward

Ventral Tegmental Area Prefrontal cortex (2|AFE7E,

Nucleus accumbens (&4},

Amygdala (719, 78 &)

Mesolimbic Reward System?.2

+ Hedonic appetite= &2 TI101 2H|0j| 2|5t HAZA 29| 2/t
2210| 9/2. Homeostatic 7| ©C} 22|0f U7| = &t

o 212 (OlE S41) — £7F &|9| Ventral Tegmental Area === Substantia Nigrag At=
St EOb0l 2| — SOl 19| HE 2o = 0|55H0] A1=0]| st E 4 ZH(Reward)
=A<

+ Dopamine: §4 4|0 Cligt 241, ‘wanting’} 2
- Opioid: S4/0f| CYst 242 ‘liking’ =7|& ot 2

Figure adapted from Billes et al,” © 2014, with permission from Elsevier.
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CONTRAVE®+:= E} 2tH|2HA| o= T+ E E|A| Hypothalamus(A| 455 ) & OfL| 2}
Mesolimbic Reward System(ZHAA| B4 A| AN ME 2S5 LIEFHL|CE

Naltrexone/bupropion
p-opioid antagonist +
DA/NE reuptake inhibitor

Phentermine/topiramate

Hypothalamus
Sympathomimetic amine +
antiepileptic “teeee.
Lorcaserin Hypothalamus , ...
5-HT2c receptor agonist
Dorsal Vagal
Liraglutide o PP
GLP-1 receptor agonist Hypothalamus

5-HT2c=serotonin; DA=dopamine; GLP-1=glucagon-like peptide-1; MOA=mechanism of action; NE=norepinephrine.

Dietrich MO et al. Nat Rev Drug Discov. 2012;11:675-691.

1. Yanovski SZ et al. JAMA. 2014;311:74-86. 2. Apovian CM et al. J Clin Endocrinol Metab. 2015;100:342-362. 3. Kim GW et al. Clin Pharmacol Ther. 2014,95:53-66. 4.

1. Yanovski SZ et al. JAMA. 2014;311:74-86. 2. Apovian CM et al. / Clin Endocrinol Metab. 2015;100:342-362. 3. Kim GW et al. C/in Pharmacol Ther. 2014,95:53-66. 4. Dietrich MO et al. Nat Rev Drug Discov. 2012;11:675-691.

Mesolimbic Reward System _— —

Hypothalamu;""'-.,'." ‘" [ A

. ) -
ey
.
e .

%.°. ¢ \
B~ WS

Mesolimbic
Reward System

Hypothalamus Orlistat

Lipase inhibitor

Dorsal Vagal

Complex

Intestines
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Naltrexone+Bupropion2 A| & 5I20|AM POMC w3 2| &/d2l0]
AMUX| =21}

Reward Pathways

Nucleus Accumbens
¥ (integration of dopamine/opioid signaling) ¢

f

I

I

|

I

I ol

1 7’ -

I Prefrontal Cortex o~

: (decision making and behaon/

I R

I 7 .

| R WNE=FIES

: Hypothalamus .~ * A EEPNES
I HME2232) 7 7 = 2UL

: Rl

| f -+
| Ventral Tegmental Area

I (contains dopamine neurons) L

: __________________ JRetie a-MSH

(B-endorphin)

(u-opioid antagonist)

1
1
]
1
1
]
1
1
]
1
1
]
1
1
]
1
- POMC P7F4{al
| |
| |
| |
1 Bupropion ‘ 1
: (POMC =) i
| |
| |
| i
] 1

® Bupropion22 [ AE47E A Z0HRI0] POMC 22, &3} ]—»[ o«-MSH7} MC4-2-83[0f| 2

1z
Jo
12
=

® Naltrexone2 [ QIU|Q0|= ZEHA| ]—»[ B-endorphin®f| 2|5 POMC Z}7t2{3H 4| ]—>[ POMC &4 A& ]—’

1. Billes SK et al., Pharmacological Research 2014;84:1-11. 16



{ Naltrexone+Bupropion
F0] Al 1A]2F S| A FHF7I RelHez HA51RAS5L

Naltrexone+Bupropion2 H4 A|AHIQ| A T X1

Ventral Tegmental Area (VTA)
of Mesolimbic Reward System
P e 100% [

£

75% —

50% —

Food Intake
(% of placebo)

25% —

Vehicle Bupropion Naltrexone Naltrexone
+
Bupropion

Figure on right adapted from Billes et al,’ © 2014, with permission from Elsevier.

*P<0.01 compared to vehicle.
30ne-hour food intake following intra-ventral tegmental area injection of naltrexone 1 pg, bupropion 1 ng, or naltrexone 1 pg/bupropion 1 pg in 16-hour fasted mice (n=8/group).

Data are mean (standard deviation).

1. Billes SK et al. Pharmacol Res. 2014;84:1-11. 17



CONTRAVE® 12! E0] %|CjL 2kl
360 mg)= 4 H=29| 5|71

Opioid receptor

antagonist

Indications: treatment of
and

prevention of relapse to

19 0183,

FDA £¢!:

FDA=Food and Drug Administration.

70 tablets

Ihl
ave’
strene KO and bupropon HO)
B Acn Hhets
8ma/90mg

trion Dhgerse we e
e Mede ko it
s st b i e,

=N o

_—

Naltrexone HCI 8 mg/
Bupropion HCI 90 mg

Naltrexone and Bupropion in Contrave®

2l NB32(Naltrexone HCI 32 mg, Bupropion HCI
2 | Lfof| =gto] EL|Ct.

ammmd  Bupropion HCI'34 - LapuupN

Dopamine/norepinephrine

reuptake inhibitor

Indications: major depressive
disorder and as an aid to

smoking cessation
19 £9E2 300 mg/d
(=ICH 400 mg/d)

FDA 5¢l: 1985

1. Contrave [prescribing information]. La Jolla, CA: Orexigen Therapeutics, Inc.; 2016. 2. Vivitrol® [package insert]. Waltham, MA: Alkermes; 2015. 3. Wellbutrin SR
[package insert]. Research Triangle Park, NC: GlaxoSmithKline; 2014. 4. Zyban [package insert]. Research Triangle Park, NC: GlaxoSmithKline; 2014.
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< E .| A1
CONTRAVE® 56 £0_#|s 2t
12t 24 B7H2 565 Al °|°F CHiH| CONTRAVEZO|AM 72| 20| HAM R £E|= A|S 40| 2 AS LT
H|2ESEZ10) CONTRAVES FO0{US M 9<f 20t A[S 20| 481 & 3| LIERE LD
AS+Z2E0 CONTRAVE £0E HASHH 2|S0| 2|Clf 11.5%7HA] = AUSLICEH™
COR-I*2 COR-BMOD?3 COR-DM*4
| Completers | ITT ' Completers | ImT ' Completers | ITT
=2 o 0 0
c % -2 2 - Completers lost 9 ]
c@ 4 - -11.5% 4 - °
O g o -3.7
2o 6 5.4 -6 -6
gL g * 3 - . 5 59 X
g %\ 10 -10 1 PR
C
= 12 SV = -12 -
g %. 14 Completers n= 586 ITT: n=1,074 14 Completers: n=407 I'I'I' n=761 14 Completers: n=275
n 23 0 8 16 24 32 40 48 56 56 0 8 16 24 32 40 48 56 56 0 8 16 24 32 40 48 56 56
Week Week Week
Placebo @ CONTRAVE®

Figure on right republished with permission of the American Diabetes Association, from Hollander P et al,4# © 2013; permission conveyed through Copyright Clearance Center, Inc. *P<0.001 vs. Placebo.
BMOD: behavior modification, DM: diabetes mellitus, ITT: intent-to-treat, LS: least squares.

1. CONTRAVE® [prescribing information]. San Diego, CA: Nalpropion Pharmaceuticals, Inc.; 04/2019. 2. Greenway FL et al., Lancet 2010;376:595-605. 3. Wadden TA et al., Obesity 2011;19:110-20. 4. Hollander P et al.,

Diabetes Care 2013;36:4022-9.
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CONTRAVE® 56 £0]_5% O0]4H/10% OJ4t =

ALY

565 Al, 19z tiH] CONTRAVEZOIM 5% 0|4 2 10% O¢ A5 2d2 22
o HRUASLHC2

258l 2 3Hj Ro|He=

50% -
40% -

2.5X more
patients

30% -

20% -

% of Patients

10% -

0%
Lost >5% of weight Lost >10% of weight

Placebo + diet and exercise (ITT-LOCF; n=536)
B CONTRAVE® + diet and exercise (ITT-LOCF; n=538)

*Difference from Placebo, P<0.001. ITT: intent-to-treat, LOCF: last observation carried forward.

1. CONTRAVE® [prescribing information]. San Diego, CA: Nalpropion Pharmaceuticals, Inc.; 04/2019. 2. Greenway FL et al., Lancet 2010;376:595-605.
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CONTRAVE® 56+ &

O} 2 Ad

_L

AR

CONTRAVEQ| QtH{ M Ol Lok 2
CONTRAVEZO|A ¢ BlO| EXn=E
24247

Nauseat CHF = =UF 224 A7

57}2] 0]

-4
WA 2

Z| O|AMHIS O 2 101 BH| EE
|Ztof| LIEHS D, S5 &= ofste] 4

,TE S0

|THZ ABS S8 W7bel =g s
Olo{AL|C}

MM -

Zzoz UAHO|QUELITH [2F 1-23 2I4]

| |}

= CH] CONTRAVE=O|AM & 20| EE O] S [5% O]&f &

HLO. CONTRAVE® Placebo
O| Attt
See (n=2,545) (n=1,515)

T 32.5% 6.7%
BH| 19.2% 7.2%
F& 17.6% 10.4%
TE 10.7% 2.9%
oZ|2E 9.9% 3.4%
=HS 9.2% 5.9%
—Z 8.1% 2.3%
AAL 7.1% 5.2%

. OlA¥ZOR o3

- CONTRAVE
TH(6.3%),

SojZE
CONTRAVED(24%) vs. 27 (12%)

S0 ZCHS OF7|5t= CHEA QI O|AMHLS
F=£(1.7%), *+E(1.1%)

32,545 patients received CONTRAVE® 32 mg/360 mg total daily dose; some patients were treated with other
combination daily doses. 1,515 patients were treated with placebo.

1. CONTRAVE® [prescribing information]. San Diego, CA: Nalpropion Pharmaceuticals, Inc.; 04/2019.
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CONTRAVE® 8t32t_7|12t A58

CONTRAVE &0 165 Al, 5% O|&f IS4 F0| LIEH BrSAh= 271|7H F0] Alof = 2|0| = AZZ 0|
LIEFEFLICE CONTRAVE EHSAIRI B2 565 Al, Bt 11.7%2] AISZ 0| LI, 5% 0| ASE
282 85%JASLICE Lot 232t 9F 1/30)|M 15% O] S 40| AL AS LT

CONTRAVE BEZ2}20f|A 56772t Wx A|SHs} (Completers) CONTRAVE B2 2}0f|A| 565 A|, HEZEF = (Completers,
n=873
0 == CONTRAVE" Responder Completer 100 4 )
={ = Placebo Responder Completer

@{

2 T 80+
= Gt

=) & 604
g %
- Z

o) = 40+
=z
@ S

<] w20
-11.7% R

-15 I I I I I I | 04

8 16 24 32 40 48 56 =5% =10% =z15%
Week Weight loss at Week 56

3aCONTRAVE 2t82A}: CONTRAVE £0 167 (EFH Y| 4T+RABH 125) Al, 7142 THE| 5% Ol S L 0| LIEH 2t

+ CHAH CONTRAVE® 34 Q&tA|& Q1 47tA] COR studyO]| 22 &t
o HHHI471Z] COR study SE&A — 27| MHY |22 REHS HItstY|
Y - 24 7|F2 GYots 27| HLSAO|M 0 563 Al, A|SZEntel 2A-d2 EIt

1. K Fujioka et al., International Journal of Obesity 2016;40:1369-75. 23
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CONTRAVE® 78+ &

CONTRAVE= 785 E7[7 F0{0f| Ciet magat 2r-gO] SIS LICE CONTRAVE 52 £0{9} 785 &
CH=

IS AT AR THEO| 2HAE[RA, 785 F0Z0M 42| 2|CH2|7t E7A| RAIES 2SS U.

_

Change in body weight
(LS mean change, %)
o

-8
-10
525 SE0F
75-T85 &
-12 + (273~785 B0
0 6 12 18 24 30 36 42 48 54 60 66 72 78
Weeks
*P<0.001 between groups. =@= CONTRAVE® + Comprehensive =)= Usual Care (n=28) =M@= Switched to CONTRAVE®
tP<0.05 between groups. Lifestyle Intervention (CLI) (n=55) + CLI (n=28)

+ CH& BMI 30-45 kg/m2Q! Th=H|QEZO| AL O| AR A E S 0|LE DY QS SIS BMI 27-45 kg/m2Ql 2} [18-60A(]
. HiH: @ Controlled treatment(1~263): CONTRAVE® + CLI=2(153%) vs. Usual Caret(89%) — CONTRAVE® £0] 163 (XY 7|7t 43 %:.F) Al, 7|X | THYH| 5% 0|8t A|S 23 22 A| =25 ST
@® Uncontrolled treatment(27~78$-) Usual Care2(81%)2 CONTRAVE® + CLIZ(71Q)0]| ZL&t510] 78F IR 213 — E0f 423 (L2 222 £E86FT CONTRAVE® 163 E0) A|, 7| A x| CHH| 5% 0|0 X|=2+2F

2b Al H2EQ 2

1. A Halseth et al., Obesity 2017;25:338-45. 24
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ALY

A 2151 YAl 9|31 0| 2IHEl H|OHSIRLE CiAC 2 CONTRAVE £0 31 (1563%)71A| 22t 2o},
T2 S 2AI BA0f| Chet 2|27t 2| oF 2 FAFSHA| LtEF S LI

Time to MACE in the 50% Interim Analysis and the Final End-of-Study Analysis
[MACE: A2t 2t AlY 2|HA0|R]| 2 L|EF U M2FMo = Ho|]

[A] Time to MACE in 50% interim analysis
2.5

LS -

Time to MACE in final end-of-study analysis

4_
g o , £0] 1565 Al,
. aceno - o o= .
o) o | SIokCHH| 2I3H]: 0.95
= <37  (99.7% Cl, 0.65-1.38)
5 s
g 154 3 Placebo
5 Naltrexone-bupropion 5 5
= =
() L= .
E 1.0 $_01 130_7|~_ Al, E Naltrexone-bupropion
= o ols . =
: 219k Ci 2I31H]: 0.88 £
g 0.5 (99.7% (I, 0.53-1.34) =
= =
- 0 Hazard ratio, 0.88 (99.7% Cl, 0.57-1.34) - 0 Hazard ratio, 0.95 (99.7% Cl, 0.65-1.38)
0 26 52 78 104 130 0 26 52 78 104 130
Weeks Following Randomization Weeks Following Randomization
No. at risk No. at risk
Placebo 4450 4298 4196 4088 3979 858 Placebo 4450 4289 4183 4053 3886 3333 90
Naltrexone- 4455 4322 4235 4110 4015 864 Naltrexone- 4455 4317 4228 4092 3951 3403 102
bupropion bupropion
= H|2tt2t0| M CONTRAVE® E0{7F 2 A ZALA (MACE: major adverse cardmvascularevents E%Eﬁl A ALY X|FH0[Z| A2 | EF L A2 EM) 20| 02| = Fek2 Bt
CHAK: Al Tt 215} BEAH 9|31 A0| 27} |0 gz} 8 910 [T 61.0M, Alaat 215 1AH=0| U=2F32.1%, Y8R} 85.2%, BMI £7t3f 36.6 kg/m?]
S D240 B — CONTRAVER(4,456%) vs. $122(4,454%) — 12 284 Bk 2t HH%OE Ef MR MACE ZA7H2|2] A2t

. SE Nissen et al., JAMA. 2016;315(10):990-1004.
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Lorcaserin Phentermine-Topiramate D Naltrexone-Bupropion - Liraglutide

0

w
(@]

~ g 0 — ﬂl p—
S S s &
2 a ] 2
o [=] =] =]
s = - —!
£ =51 -8 x
° ° j=2 =)
(] @D D k]
= = = =
3 & 2 >
S - 3 ~10 5~10- g
om m 1] m
kol 5 5 B
(e} =]
= P = e
15 — 15 . . — . ; - A5 — — — A5
L] 6 12 18 24 0 g 12 18 24 0 6 12 18 24 0 6 12 18 24
Time (months) Time (months) Time (months) Time (months)
Patients Patients Patients Patients
N 19 14 6 & N 155 106 90 66 24 N 50 32 16 16 10 N 80 61 34 33 17
%TBWL  0.00 515 -9.47 -6.80 %TBWL  0.00 -8.03 -11.0 -12.0 -10.. %TBWL  0.00 -6.07 -7.60 -7.90 4120  %TBWL 0.0 -5.50 -5.61 8.77 -8.97

Mo 2 Jfo

SHH[THA| XS T ZoH(2ICH 2471)

o o ZH k2 = = Zek H|2(%TBWL; total body weight loss)

o 1270 A XAt 22t Phentermine/Topiramate-ERO| 7} 2 HZS L2 EF OO0, 12.0% F =

o 24713 22 ZA} 22t Naltrexone/Bupropion-SRS| % TBWLZt 12% 2 713 2 HS4E2S FH3MS
« Z7IZ Liraglutidel| 2% 1.8 mg2t 3 mg 7t A|S &2 Felzxt= GiUS

okE 58 ZTHA| HIF S 712l HlE
- 140FHO| SO 2&4Z 2T SH T S 24 207t UUS, HA| A0 242 58 STEA|HS| %TBWLE 4.6% [IQR (-9.8; -0.3)]0|US
- 9 282 FhofH 4EFE A|E2| 95.8%[IQR n 21 o|L{ol. 97.2%[IQR (90.5-101.3), n = 72]7} 674 OJLHOl|, 96.3%[IQR (97.4-103.5),

== TS o 5 I v =
n=82]7t 1274 OILHO| S ZEIRE D> 2hu| x| K22 STholH 2 E MFo| 95%7t 370 o|Liofl 7| == x|7| 2o &=7|Zte| X|27t Za8

SHH|2FH| 2470 S80M 71 2ot HSZEE B 4=2 Contraved

A A7|H01 AtE OS2 FDA £0212 B2 SHH|2HA|(AOMs; anti-obesity medications)2| E1H7t AA| 4t HAOME 2HFH0| £l =2|2| FEHI CE0 ot/ S &0lsty| 9t

aF: 39-58M| ALO|(Z7t2f 50MI)2| 2t 304H (76% 014d). Phentermine/Topiramate 155%(51.0%), Liraglutide 80 (26.3%), Lorcaserin 19 (6.2 %), Naltrexone/Bupropion 50 (16.5%)

B:2016W 12 12~2020 12 31 AlO|2] FDA £9Q! SHH|DHA|Z 27|72t 2{4t BF2 H| Ok 512}0| 22} ©|2 7|2 (EMR; electronic medical records) 201 | 2474 22zt k25 CHAIAM= 528

2{: Calderon, Gerardo, et al. "Effectiveness of anti-obesity medications approved for long-term use in a multidisciplinary weight management program: a multi-center clinical experience." /nternational Journal of Obesity46.3 (2022): 555-563. 26



L
SHH|OFOF K| RCT vs RWD &1F H| W A1}

Anti-obesity Total body Reference Antl-'obgsny Tot.al sy feieiei
L : medication weight loss
medication weight loss
1 [0)
Locarserin 9.5% Current study Phe‘ntermme/ 1% Current study
topiramate-ER
6.5-7 9% Fidler et al. [34] 6.7-14.4% Allison et al. [19]
8.1% Smith et al. [13] 96-12.4%  Gaddeetal. [12]
, ‘ Naltrexone/ 7.6% Current stud
Liraglutide 5.6% Current study bupropion-SR ° y RWD
- [o)
6.7% Wadden et al. [16] 6.7-8.1% Greenway et al. [14]
0 l. [35
9.2% Pi-Sunyer et al. [15] 11.5% Wadden et al. [35] RCT
8.2% Apovian et al. [36]
Table 4 23|, & AT0|A 2t2Fst 1H7EO| SHB|CHFA| A S 2 20tet RCTO|AM &0lE Bt 5| W

[Table 4 Z2|] F2t2|81E AL (RCT)2 = ALO|A E4 e eH| 22| HS T =0t v

o |72 RCTYIA 2Hab=l Y| =2haknt & A0 A real world data (RWD)E 7|Hto 2 510] EA1SH Y= 2422 H| R3S
o O|#2 RCT vs RWD Z2HEE %): Locarserin 6.5-8.1 vs 9,5, phentermine/topiramate-ER 6.7-14.4 vs 11%, Liraglutide 6.7-9.2 vs 5.6, naltrexone/bupropion-SR

6.7-11.5vs 7.6
= o = O X}o o Xk = Al o (o T} Xk =72 § 1= O Al
< H|Ttx|of| 2ot CH 2 512 Hi°8 Y (RCT)0|M 2HEE NS A A oM HEE HSHTT = FAMS
S 7|40 ArES 2 FDA £012 22 &HH|ZHA|(AOMs; anti-obesity medications)2| Enp7t AA| 4 HYOME ZHFHO| £|=2|9| FEH1 CE0] QS &0lsty| et
CHAF: 39-58KM| ALO|(Z7H2) 50MI)2l 2Rt 304H(76% OfA). Phentermine/Topiramate 1552 (51.0%), Liraglutide 80 (26.3%), Lorcaserin 19%(6.2%), Naltrexone/Bupropion 50 (16.5%)
g 2016E 18 12€~2020'F 1€ 312 AtO[2] FDA &¢I FH|THAIE 7|7t A& 22 H|BF Sk2to| M2t o|& 7|F(EMR; electronic medical records) &I, M| 24708 22422t b= st CiA2H= 529
Z2{: Calderon, Gerardo, et al. "Effectiveness of anti-obesity medications approved for long-term use in a multidisciplinary weight management program: a multi-center clinical experience." /nternational Journal of Obesity46.3 (2022): 555-563. 27



R IR R,
Real World Data 7|gF O| &ErS2| E 1

Table 3. Documented Adverse Events.

Incidence Treatment Adverse events
(n =304 per year) suspended
Total 68 (22.4%) 26 (8.6%) Treatrment was suspended in 9% of the subjects due to side effects.
MNone were severe enough to prompt hospitalization.
Phentermine/ Topiramate- 32/155 (20.6%) 10 (6.4%) Insomnia (4.3%), paresthesia (3.6%).
ER Dry mouth (2.9%), constipation (1.4%), Nausea (2.2%), Restlessness
{1.4%), Anxiety (2.9), Others (3.6%)
Liraglutide 19/80 (23.7%) 4 (5,0%) Mausea (14.3%), Diarrhea (7.1%)

Vomiting (4.3%), dyspepsia (2.9%) Constipation (1.4%), mood change
(1.4%), others (7.1%)

Lorcaserin 2/19 (10.5%) 2 (10.5%) Dizziness (10.5%)
Bupropion/ 15/50 (30.0%6) 9 (18.0%) Mausea (18.8%)
Maltrexone-SR Mood changes (6.3%), Vomiting (2%), Constipation (4.1%). Other
(10.4%)
ojlg 22
o A Aot AYOA = LA(RCT)OM 2=l ZIEC O| 4SS YH0| =2 HIE2= LIEIES
o

. O|Jgt¢+° EEE 2t ok=H Z Naltrexone/Bupropion-SR= 30.0%, Liraglutide= 23.7%, Phentermine/Topiramate-ER2 20.6%,
o
A

oM & S HAAHSOIUS
%‘( 6%)0||A 2lidion, ek=E 223 A|2SHR| 2 67HE (&7, IQR 1.9-3.5)0| SLiet¥ S

N _|O
rLI-IIJ
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Calderon, Gerardo, et al. "Effectiveness of anti-obesity medications approved for long-term use in a multidisciplinary weight management program: a multi-center clinical experience." /nternational Journal of Obesity46.3 (2022): 555-563.



History of anti-obesity products

. Year < 4 .
Withdrawal Distribution
1960Y = Phentermine
. Amphetamines < 1971y « Phendimetrazine

(Addiction, Hypertension, Myocardial toxicity) ‘ Diethylpropion

 Fenfluramine/dexfenfluramine €= 1997Y
(Valvular heart disease)

« Phenylpropanolamine .
(Hemorrhagic stroke) - 2000Y > + Orlistat

« Rimonabant <

(Psychiatric disorders, depression, suicidal ideation)

« Sibutramine
(Risk of major cardiovascular events)

€

« Phentermine + Topiramate

—

—_— Bupropion + Naltrexone
« Lorcaserin « Liraglutide

(Risk of cancer)
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IS0, F55 10x =/ ¥ Tt
=0 =2 (6-7¢ 1)

&2 53 ALO[Of 10kg Weight gain(+)
WT 121 Ht 170.9 BMI 414

A £23 87K WUAS.
&, S
SBE 24 43

Cotrave 1T - 4T weekly increase

t!x'llﬁil' Body Composition History

XS

Weight

-
=242=F

(kg)

(kg)

Skeletal Muscle Mass

XSS

(%)

Percent Body Fat

M|Z2lZH|

ECW Ratio

-
Case #1. M/38

120.7 -9.9%/3m
2t 1122 1088 1088

36.1 | 36.5

420 420 423 422

e A

YEIZ2

Skeletal Muscle Mass

x| x|

Body Fat Mass

H|9_|'-E-*4 Obesity Analysis
BMI (kg/m?) 100

Body Mass Index

HX|ILE

Percent Body Fat

(% ) O.TO

0.370 0.372

0364 0.366 0.366

21.0517. : 21.0531. : 210614, : 2107.12. : 21.08.23
1503 : 0731 : 0724 : 0846 : 0926

() e s B —— 1 )5

70 85 100 115 130 145 160 175 190 205 %

(ka) 70 80 9 100 110 120 130 140 150 160 170 °

(ko) 40 60 80 100 160 220 280 340 400 460 520 %
| ]

I 5 Y S S S M| | 7

150 185 220 250 300 350 400 450 500 550

50 100 150 200 250 300 350 400 450 500
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Case #2. M/55

HTN HEZEI2aRN
ZE2T HE
IXES &1 Exforae Sng+160ng Y (ECE)[ &2 ] [ TABBIB 13 90 (0 A=20=)
@1 Aorva 10ng % (2EH[2]] | TABBIB 13 90 (0K ~=308)
DM @1 Janumet ¥R SOng+500ng ¢ (78)[&2] | TABBIB 13 90 2(0HE M=)
GB polyp stone AT (oL T—— THT KM \ioccie Fat Analysi

: 959 96.5 - BE
=S X 93.7 94.5 : e —
TTJ« \\!L? £ 2 91.9 M= (ka) 70 85 100 115 130 145 160 175 190 205 %

Weight —-————_I 945
SIS | 326 : 324 ; 325 32.9 S —
OBI|I =4rCo (k) 315 ZAHIY o) 100 110 120 130 140 150 160 170 %
Skeletal Muscle Mass Shoatotsl MITACTE MAse _—_—_ 32 9
40.0

x| ol 39.2 39 1 K|k 100 160 220 280 340 400 460 520 %
WT 96.5—+89.2— ARILE oo 38.9 384 HXILE w9 |_____————- g
90—-93—+93—-945 Mz 2ls~=H| Gigen 0.381 0379 0.379 HIOHELA ., ‘

ECW Ratio 0375 I - & = Obesity Analysis

2 Al 211 ~x{sy| 170518 : 180508. : 19.06.19. : 2008.10. : 210607 [P s _®F ' ' ' '
I=|t|-—| |7_|-—| M2 oFH  ors1  osaz | o083 0504 [ 048 : fgagi gt e oik 225 Do A0 b Wts 4 5% o
Body Mass Index __-___l 357
AL o . . i
# = () EI:.I' H 1-1.5 ?d"/day, 3OL|;=| 1‘% (‘) HX|gE (%) 50 100 150 200 250 300 350 400 450 500
Percent Body Fat _____—-- 38 4
> I:I-|:|H 1o
d Ls O

Ht. 162.7cm; Wt 94.5kg; BMI 35.7
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Case #2. X| = 41}

ContraveA|2H/2T bid

4 3

70 2T bid)

¥

94.5

86.7

HIZ to)| —e—— 2~ 891 858 832 @6 go7 826 833 863 853 834 842
Weight —9- >— 29
329 329 318 320 ST : 81,8

ZzaaF /._.\31.§ 320 1315 310 31.4 - 31.2
S%lcml Musﬁ Mass 9 ————— 31.0\3_0. 3 ,.——-f"/’.—-_.-\.i 4‘.\'.

. 35.3

HXLE 0| 384 33 362 33.0 34.2 33.8 337 337
Pcrlccml l:d.y%;t 2 w 32’6 i:i 2 33. 1 _..\3_1.9//.—/.\' —@ 3]
NZQ|4-2H 0.381 0.383 0379 0.380 0.380 0379 0.380 0.381
MIZZ2l~ZH] | 0.379 0379 0378 0378 o377 039 2% 0.378
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® 567, 3 LIS Soll 71 w2 g1t h-do| 2RI ASLICEH 785 0] A0 M=

Al C E
H=ZH2ko| Z|CHR| 7| BIA| X =S 225110, CONTRAVE §£0 3UE7FA| Alg 2t oA A o] &9l

¢ Contrave
MW Kwangdong CU rrQx. (naltrexone HCl/bupropion HCl)
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