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Obesity as a Disease

Data Collection

Evaluation and
Assessment

Management
Decisions

Motivational Interviewing

Nutritional Physical Behavior Pharmaco- Bariatric
Intervention Activity Therapy therapy Procedures

Obesity Algorithm®. ©2016-2017 Obesity Medicine Association
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Table 3. Comorbid Conditions in Obesity and Evidence for Amelioration With Weight Reduction

Improvement After

Comorbidity Weight Loss First Author, Year (Ref)

T2DM Yes Cohen, 2012 (132); Mingrone, 2012 (133)?;
Schauer, 2012 (134); Buchwald, 2009 (135)

Hypertension Yes llane-Parikka, 2008 (136); Phelan, 2007 (137);
Zanella, 2006 (138)

Dyslipidemia and metabolic Yes llane-Parikka, 2008 (136); Phelan, 2007 (137);

syndrome Zanella, 2006 (138)

Cardiovascular disease Yes Wannamethee, 2005 (139)

NAFLD Variable outcomes Andersen, 1991 (140); Huang, 2005 (141);
Palmer, 1990 (142); Ueno, 1997 (143)

Osteoarthritis Yes Christensen, 2007 (144); Fransen, 2004 (145);

Huang, 2000 (146); Messier, 2004 (147);
van Gool, 2005 (148)

Cancer Yes Adams, 2009 (149); Sjostrom, 2009 (150)
Major depression Insufficient evidence
Sleep apnea Yes Kuna, 2013 (151)

Abbreviation: NAFLD, nonalcoholic fatty liver disease.
2 This study showed that weight gain within the normal-weight BMI category (ie, increase from 23 to 25 kg/m?) increased risk of T2DM 4-fold.

Apovian CM. et al. J Clin Endocrinol Metab., 2015;100(2):342-362
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+ 1880’s ; thyroid extract (hyperthyroidism) *
» 1934 ; dinitrophenol (cataract, neuropathy) *
« 1937 ; amphetamines(addiction, CNS/cardiac toxic effect) *
+ 1959 ; phendimetrazine
« 1959 ; phentermine
+ 1959 ; diethylpropion
« 1967 ; rainbow pills- digitalis/diuretics (sudden death)
» 1972 ; fenfluramine (1997 fen-phen pulmonary hypertension) *
+ 1973 ; mazindol
« 1997 ; sibutramine ( 2010 CV event) *
» 1999/2007 ; orlistat 120mg (Xenical), orlistat 60mg(Alli)
« 2006 ; rimonabant ( 2009 depression, suicide) *
« 2012; lorcaserin(2019 cancer) * , qsyimia
« 2014; contrave, liraglutide
1. Dietrich MO, et al. Nat Rev Drug Discov. 2012;11:675-691. 2. Contrave [prescribing information]. Deerfield, IL: Takeda Pharmaceuticals America, Inc.; 2014, 3.

Saxenda [prescribing information]. Plainsboro, NJ: Novo Nordlsk 2014 4. Yanovski SZ, et al. JAMA. 2014;311:74-86. 5. Apovian CM, et al. J Clin Endocrinol Metab.
2015;100:342-362.
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Ther Adv Drug Saf (2013) 4(4) 171-181
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" Homeostatic / Hedonic appetite

Homeostatic (&% 2| 8)

Hedonic (F2tH Al 2)

Response to weight loss

Reward of eating
Increased Increased through pleasure
desire to eat hunger

Hunger
hormones
Satiety
hormones Energy ¢ Acts even in satiety
intake
* Eating beyond needed
Energy
expenditure \-Attraction to high calorie foods
Hall et al. Am J Public Health 2014;104:1169-75
//
Homeostatic appetite
ARC
(Hypothalamus) il it
iraglutide
GABAergic Imhibition - N Stimulation Naltrexone
~ — NPY/AGRP POMC/CART
neuron * Lorcaserin
Topiramate Orexigenic Anorexigenic Fhentermine
signaling signaling

—l Hedonic appetite Ii

Nucleus accumbens neuron Ventral tegmental area
RN . N

D1 receptor D2 receptor

dopamin dopamin

Bupropion / Phentermine / Liraglutide

Korean J Health Promot Vol. 19, No. 4, 2019
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H|2tek=E — FDA approved
- Short term
* Phendimetrazine - DEA 3 (Drug Enforecement Agency:DEA)
* Phentermine — DEA 4
* Mazindol - DEA 4
* Diethylpropion - DEA 4
- long term
* Orlistat
* Qsymia ; phentermine / topiramate
» Contrave; bupropion 90mg / naltrexone 8mg
+ Liraglutide ingection : GLP-1 agonost
— g—

"~ H|2tek2 - off label

* Fluoxetine - antidepressant

* Bupropion — antidepressant, smoking cessation
» Topiramate — seizure disorder, migraine

* Naltrexone - opioid antagonist

* Ephedrine/ Caffeine
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1) Noradrenergic drug
* Norepinephrine &2H|X}3(Releaser) ; FDA Et7|Zt At2 50l
- Phentermine(C|O{|E} I, 3E2| 21, OfC|=H A )
- Phendimetrazine (£ 3, HIC|, HIC|M..)
- Diethylpropion(C|m|-2, H|F00]| E..)
* Norepinephrine Xj&% 2X|(reuptake inhibitor)
- Mazindol(Af 2l A, OFX}ss..)
2) serotonergic drug

Fenfluramine (5-HT stmulator: 19973 FDAS QI3 A )

Sibutramine(SNRI) : 1997H AF259Ql, 2010 S0IF A

Lorcaserin (*#4]): selective 5-HT 2c receptor agonist:2012:591,2020F E|=
o]

Fluoxetine (£ 2%}..):5-HT reuptake inhibitor: 2Z,AZAdAl 01U =0 5¢Q

/7 —

HTrEEE
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3) Dopaminergic drug

f

« D2 agonist, reuptake X}Ct: bupropion(®7d, 2E2tH E¢eHx|)
4) GLP-1 agonist : Liraglutide

5) GABA, Glutamate : Topiramate

6) Thermogenic drug

* Ephedrine, Caffeine

7) GI tract

+ Orlistat(H|L|Z, 2|2, H|RAA.)

 Bulk-forming agent(alginic acid)

8) Etc

* Naltrexon('2E2}); opioid antagonist
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ﬁ'*l DI OI' Phentermine/Topiramate ER

=X

Phentermine/Topiramate extended release

Phentermine (Maximum approved dose, 30 mg)

1

Topiramate (Maximum approved dose, 250 mg)

E Phen/Top ER Low (3.75/23)

250

Starting dose
E Phen/Top ER Mid (7.5/46)

Phen/Top ER Top (15/92)
weight-loss
on Mid

NE

Vivus  11.25069

=2zl
=0

Maintenance dose

For patients with <3%
after 12 weeks

it

=X

Vivs 1592

TOP
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Phentermine suppresses
appetite’

and enhances satiety’

Intensity

T L | S W o N/ A O -

er and Cravings During Waking Hours

TAlO|of :

ER e

Topiramate ER suppresses afpetite

Hunger'2
===~ Cravings®
=== Phentermine’

mTopiramate ER7

aHypothetical representation of hunger and cravings is not representative of all patients.

1. Hill AJ etal. Appetite. 1991;17(3):187-197. 2. Stubbs RJ etal. Physiol Behav. 2001;72(4):615-619. 3. Pelchat ML. Appetite. 1997;28(2)
103-113. 4. Isaksson H et al. Food Nutr Res. 2008,52. 5. Hill AJ. Proc Nutr Soc. 2007;66(2):277-285. 6. Hill AJ, Heaton-Brown L.

J Psychosom Res. 1994;38(8):801-814. 7. Phen/Top ER [prescribing information]. Mountain View, CA: VIVUS, Inc; 2014
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Treatment Trial Dose N Active - PBO
Saxenda 1839 Lira 3.0 mg 2487 -4.5-
Placebo 1244
1922 Lira 3.0 mg 423 -3.7
Placebo 212
1923 Lira 3.0 mg 212 52-
Placebo 210
Belviq Studies 1 and 2 Belviq 10 mg BID 3008 -3.3
Combined Placebo 3038 -
Study 3 Belviq 10 mg BID 251 -3.1-
Placebo 248
Contrave COR-1 Contrave 32mg/360 mg 538 -a.1 -
Placebo 536
COR-BMOD Contrave 32mg/360 mg 565 32-
Placebo 196
COR-Diabetes Contrave 32mg/360 mg 321 -2.0-
Placebo 166
Qsymia EQUIP Qsymia Low 234
Qsymia Top 498
Placebo 498
GCONQUER Qsymia Mid 488
Qsymia Top 981
Placebo 979 -

- 271 -




2020 et S B STIekE| SARkEME]

EQUIP

12679, BMI 350] &

Controlled-Release Phentermine/Topiramate
in Severely Obese Adults: A Randomized

Controlled Trial (EQUIP)

David B. Aliso
Michal L. Schy

ishore M. Gad
Thomas Najarian’, P

Timothy G *, Craig A. Peterson’,
Tam’, Barbara Troupin’ and Wesley W. Day

n
Placebo 498 362 303 279 498
3.75/23 234 190 165 149 234
15/92 498 416 372 348 498
Week
00 4 8 12 16 20 24 28 32 36 40 44 48 52 56 LOCF
2
&
® ™
3 1 - .
£ —6 1T L —5PEGbo
g‘ _ 1 ~=- PHEN/TPM CR 3.75/23
E -84 = W al - —4— PHEN/TPM CR 15/92
g -6.7
2 -104 .
o )
a A
c f T 4
§ -t ‘ C o7 -10.9%
= |
-144 - 1 1 -
-14.4
_16-

Obestty (2011) 20, 330-342. doi:10.1038/ok

CONQUER

2,487%, 2oH0l&H(nEe, DXNES, Eix, S5H| B

Effects of low-dose, controlled-release, phentermine plus
topiramate combination on weight and associated
comorbidities in overweight and obese adults (CONQUER):
arandomised, placebo-controlled, phase 3 trial

Kshore M Gad, Do A, Do H Ry, g A P, Brbr Traupn Mico L Schirs Wy W Doy

-+ Placebo
~- Phentermine 75 mg plus topiamate 460 mg
4 Phentermine 150 mg ls opiramate 920 mg

rom baseline (%)

Study completers
Pxebo 979 851 744 60 63 S8 5B 57 919 994
Phentermine 7S mphss 488 437 403 38 369 356 350 338 488 498
topiramate 46.0mg
Phentermine 150mgpls 981 843 775 M7 T2 686 660 65 9B %95
topiramate $20mg

s
~10.2%

Figure 2. Effects of phentermine plus topiramate on
bodyweight. LOCF, last observation carried forward;

MI, myocardial; infarction. (Reprinted with permission

from Gadde et al. [2011]. Copyright © 2011 Elsevier
Science Ltd.) (g1 27-45 with two or more comorbidities)

www thelancet com Vol 377 April 16,2011
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SEQUEL

adults (SEQUE

) 3
676% extension study
Figure 3
Mid Dose Top Dose
Favors Phen/Top ER Favors Placebo Favors Phen/Top ER Favors Placebo

Systolic BP —a— -

Diastolic BP —ar -

hs-CRP —a -

Fibrinogen —a— —a—

TChol:HDL —— —-—

Triglycerides — —a—

ALT —r— -
Waistcircumference & —-

HbA1c =ty —-—

Fasting glucose —— —

Fasting insulin —_— —a

HOMA-IR —_— —.—

AHI (OB-204) —_—-—

IWQOL total —a— -

- 0.5 0 05 05 o 0.5

Mean (95% confidence interval [CI]) percentage weight loss from baseline to
week 108 from SEQUEL trial. LOCF: last observation carried forward, LS: least-
squares, PHEN/TPM CR: 1 i i
year sustained weight loss and metabolic benefits with

i adults

[Reprinted from "Tw
1 i in obese and

(SEQUEL): a randomized, placebo-controlled, phase 3 extension study”, by
Garvey WT, Ryan DH, Look M, Gadde KM, Allison DB, Peterson CA, et al., 2012,
Am J Clin Nutr, 95, pp.297-308. Copyright 2012 by the American Society for

Nutrition. Reprinted with permission].

Two-year sustained weight loss and metabolic benefits with
controlled-release phentermine/topiramate in obese and overweight
L): a randomized, placebo-controlled, phase 3

ME2ATE AKX HH L
OtX 4 (BP, HbAlc, chol N E 53,
DM g Eg, RRZ0| 56-108F 0=
EES)]

Am J Clin Nutr 2012

b

[

#|-EQUATE

Evaluation of Phentermine and Topiramate versus
Phentermine/Topiramate Extended-Release in Obese Adults

“raig Peterson’, David Winslow*, Sarah Odeh® and Kishore M. Gadde®

Louis J. Aronne’, Thomas A. Wadden’.

Diastolic Blood Pressure

Systolic Blood Pressure

LS Mean Change in Blood Pressure, mm Hg

TABLE S Changes in heart rate from baseline to week 28 (safety sel)

-8
@ Placebo (n = 103) @ Phentermine 7.5 (n = 104) @ Topiramate ER 46 (n = 102) Phentemine Topiramate ER PHENTPM ER Phentermine Topiramate ER PHENTPM ER
PHEN/TPM ER 75/46 (n = 102) W Phentermine 15 (n = 104) ® Topiramate ER 92 (n = 105) acsto; 75 sl b s 1
@ PHEN/TPM ER 15/92 (n = 103) Heart at fom)
n 74 n L] ] [ T
Baeine nean §0) 724074 729057 722059 7280% 751069 734049
FIGURE 3 LS maan changs in systolic and dastolic blood pressure rom baseline to week 28 in the ITT-LOCF popula-  Mentane§) -19042 09@%) 381000  -16(104)  11(1057)
tion. *P=0.0004 vs. placebo; 'P=0.0108 vs. phentermine 7.5; *P=0.0224 vs. placebo. T, intention-to-treat;
LOCF, ast cbservation carred f LS, least squares; PHEN/TPM ER 15/92, phentermine 15 mg and topiramate - eeree
extendsd-release 92 mg; PHEN 15, phentermine 15 mg; TPM ER 92, topramate extended-release 92 mg; PHEN/ - " 00T TPy e ke 85 mg; PHENTRM

TPM ER 7.5/46, phentermine 7.5 mg and topiramate extended-rekase 46 mg; PHEN 7.5, phenteming 7.5 mg; TPM  aqarges eeass © mg, S0
6 mg.

ER 46, topiramate extended-rekease 4

Obesity | VOLUME 21 | NUMBER 11 | NOVEMBER 2013
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CONTRAINDICATIONS SAFETY

» Pregnancy(fetal toxicity - oral clefts) * Psychiatiic AEs, coghitive iAEs

» No suicidality signal in Phen/Top ER vs placebo

+ Glaucoma . .
* Increased heart-rate outlier patients showed

+ Hyperthyroidism concomitant decreases in blood pressure and rate
pressure product

* MAOIs 14! O|LH Al . . .
» There was no increase in MACE composite hazard
o T}EILES, 18N O]9k, A& 2HA| =3 $hX}, ratios compared to placebo

g
uncontrolled HTN, IS & Qt, AkE LI

Liraglutide(Saxenda)

Saxenda:

liraglutide injection
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* FDA Approved in 2014, Korea in 2017 7/21

» Indication :BMI 30 kg/m2 greater or 27 kg/m2 greater and comorbidity
» Dose : 3mg SQ daily

* GLP-1 agonist : appetite/gasric emptying time Zt4, insulin 2H|& 7}

* SCALE Clinical trial : 56wks 5% wt loss-placebo /saxenda 27% / 63%,

: decrease in triglycerides, insulin resistance, BP / increase in HDL-C

© H: CHEH|DIFE I 4SR80| M2, Tk HY XIW HME I BB

////; o
" Liraglutide is a once-daily, human GLP-1 analogue

(His (Ala (Glu Gly (ThrPhe Thr Ser Asp Human endogenous GLP-1
Wwal
Ger T,,= ~2 mins
Gluxj.yswAla (Ala (GIn (Gly Glu Leu Tyr Ser
«
Phe
(Ile (AlaTrp Leu Val iLys Gly ‘Arg (Gly
Liraglutide
C-16 fatty acid . :
(palmitoyl) 97% amino acid homology to human GLP-1;
(His)(Ala) Glu Gly Thr Phe Thr Gerasp improved PK: albumin binding through
Wwal acylation; heptamer formation
(|_ Ser
ys'(Ala(Ala GIn(Gly GluiLeu TyrSer
Glu’ Slow absorption from subcutis
Phe Resistant to DPP-4
(Ile ‘Ala Trp'Leu \Val Arg\Gly Arg Gly Long plasma half-life

(T,,=13 h)

DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; PK, pharmacokinetics; T,,, plasma half-life

Knudsen et al. J Med Chem 2000:43:1664-9; Degn et Diabetes 2004:;53:1187-94
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Homeostatic and hedonic regulation of
appetite

Arcuate Nucleus

Arcuate

Appetite ‘
[ ]

*

POMC/CART AgRP/NPY

Nucleus

Liraglutide

Secher et al. J Clin Invest 2014:124:4473-88; van Can et al. Int J Obes (Lond) 2014:38:784-93

E th':lse 3a clinical trial

SCALE Obesity and Prediabetes (1839)!

Liraglutide 3.0 mg
n=2487

Weight management &
delayed onset of diabetes

SCALE Maintenance (1923)3

[
L

Liraglutide 3.0 mg
n=212

Prevention of

weight regain

Placebo
n=210

SCALE Diabetes (1922)?

Liraglutide 3.0 mg
n=423

Weight management in
type 2 diabetes

Liraglutide 1.8 mg
n=211

Placebo
n=212

*SCALE, Sleep apnoea 3970 trial BMI =30 kg/m? plus co—-morbidities;

SCALE Sleep Apnoea (3970)4

Liraglutide 3.0 mg
n=180

Effect of liraglutide in
subjects with obesity and
moderate to severe OSA

BMI, body mass index; OSA, obstructive sleep apnoea; SCALE, Satiety and Clinical Adiposity — Liraglutide Evidence in individuals with and without diabetes

1. Pi-Sunyer et al. N Engl J Med 2015;373:11-22; 2. Davies et al. JAMA 2015;314:687-99; 3. Wadden et al. Int J Obes (Lond) 2013;37:1443-51;

4. Blackman et al. Int J Obes (Lond). 2016;40:1310-9
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- Weight loss across SCALE trials

Obesity and Prediabetes’ Diabetes? Sleep Apnoea® Maintenance*
56 weeks 56 weeks 32 weeks 12-week run—in*;

N=2487 N=1244 N=423 N=212 N=180 N=179 S6-weeks; N=382

'
1
1
1
1
i
1
1.6% :
2.6% s
1
1
i
1
1
6.0% i 0.2%
1
9 1
8.0% Liraglutide '
3.0mg Placebo 1
Weight loss at end of trial ) | ] i
1
% subjects achieving =5% weight loss [m] [m] !
1
1
1

[ 63.2 ] [ 27.1 ] [ 54.3 ] [ 214 ] [ 46.4 ] [ 18.1 ]

Data are observed means/proportions (except SCALE Diabetes estimated LS means/proportions); LOCF at end of trial.
*, low calorie diet (total energy intake 1200-1400 kcal/day); LOCF, last observation carried forward; LS, least-squared; N, number contributing to the analysis

1. Pi-Sunyer et al. N Engl J Med 2015;373:11-22; 2. Davies et al. JAMA 2015;314:687-99; 3. Blackman et al. Int J Obes (Lond). 2016;40:1310-9;
4, Wadden et al. Int J Obes (Lond) 2013;37:1443-51

~ Categorical weight loss across SCALE trials

Obesity and Prediabetes! Diabetes? Sleep Apnoea® Maintenance?
56 weeks: N=3652 56 weeks: N=623 32 weeks: N=353 12-week run-int;
56-weeks: N=382

M Liraglutide 3.0 mg M Placebo
OR 4.8+
! 1 OR 6.8
3.2 OR 3.9%
T 1 OR 3.9+
46.3
OR 19.0%
| —

234

185

! >5% >10% >59% >10% >5% >10% ! i >5% >10% !
Weight loss Additional weight loss
*p<0.001. Data are observed proportions (except SCALE Diabetes estimated proportions); LOCF at end of trial; after run-in

, low calorie diet (total energy intake 1200-1400 kcal/day); LOCF, last observation carried forward; N, number contributing to the analysis

1. Pi-Sunyer et al. N Engl J Med 2015;373:11-22; 2. Davies et al. JAMA 2015;314:687-99;
3. Blackman et al. Int J Obes (Lond). 2016;40:1310-9;
4, Wadden et al. Int J Obes (Lond) 2013;37:1443-51
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LEADER trial

Risk reduction in primary outcome & CV Death for liraglutide vs. placebo
+13% in primary outcome & v 22% in CV Death

Primary outcome

CV Death
o 20 2
9 Placebo o Placebo
o 8
" a
% Liraglutide
§§ 10 9 £ Liraglutide
3 HR=0.87 H HR=0.78
t 5. 95% CI (0.78 ; 0.97, g 95% CI (0.66 ; 0.93)
g p<0.001 for non-inferiority 5 -0.007
2 p=0.01 for superiority 2 p=0:
e o IS4
0 6 12 18 24 30 36 42 48 54 o 6 12 18 24 30 36 42 48 54
Time from randomisation (months i isati
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

in more than 9,000 patients for period upto 5 years
in T2D patients with liraglutide at dose upto 1.8 mg

The primary composite outcome in the time-to-event analysis was the first occurrence of death from cardiovascular causes, non-fatal myocardial infarction, or
non-fatal stroke. The cumulative incidences were estimated with the use of the Kaplan-Meier method, and the hazard ratios with the use of the Cox proportional-
hazard regression model. The data analyses are truncated at 54 months, because less than 10% of the patients had an observation time beyond 54 months.
CI: confidence interval; CV: cardiovascular; HR: hazard ratio.

Marso SP et al. N Engl/ J Med 2016. DOI: 10.1056/NEJMoa1603827.

Adverse effects

Table 3. Adverse Events and Sercus Adverse Events.=
Event Liraglutide (N =2481) Placebo (M= 1242)
Event Rate per Event Rate per

MNo. o 100 Exposure o, of 10O Exposur
Patients (36}  MNo. of Events Years Patierts (96} Mo of Events Year
1992 (80.3) Fie1 3z1s Ta6 (63.3) 2068 1937
997 a0 2) 1229 639 183 (12.7) 223 zo.9
s1s (20.9) Tsa 337 115 (9.3) 142 13.3
295 (zo.0) so3 ze.5 108 (8.7) 121 113
404 (163} soF 26.7 S1 ga1) = s.=
236 (9.5) zs2 12.86 39 (3.13 aa a1
1a1 (5.7} ara L =4 43 353 a9 a6
130 (5.23 163 7.3 43 (3.5) s3 s.0
<27 (17 2} s=e 26z z3a (1= 8) 3oz z=3
213 (8.6} zaz 111 122 (o.8) r1a0 140
1z= (S5.2) 141 6.3 73 (5.9 os =0
1ea (5 =) 1o 7.6 66 (5.3} sa 7o
327 (13.2) <an 107 154 (12 4) 220 206
167 (673 zo3 @ &0 a8} s 6.1
267 (LO.8) 283 127 38 (3.1) 3o 37
172 (6.9} z10 o 105 (853 121 113
125 (s5.0) 133 6.0 7157 a0 7.5
1s5 (753 203 5.1 &5 (523 EES &7
142 (5.7} 154 69 93 (753 101 o5
154 (6.2) 104 =7 62 (5.0 7s 7.0
20 o= 20 o.9 s (oa) s o.s
12 (o5 1z o.s o o o0
& (o.z) 7 0.3 o o 0.0
s o s o.z 1 (o123 1 0.1
4 oz a oz o o 0.0
a o a oz o o oo
a oz a oz 1 o1y 2 o
2z o1 z —o.1 2z o.2) 2 oz
1 (=o.1) 2 o1 2 qoz3 = oz
Cetrutitis 1 (=0.1) £ —o.1 3 o2y 3 o3
< phageal reflux o o o.o 2 o.2) 2 oz
Bronchitis o o o.o 2 o.2) 2 oz
Biadder profasse o o oo 2 o.2) E oz
Chest pain o o oo 3 o2y s o3

Se events and sericus adverse events that occurred WP to and iINcluding week 58 among Patients in the safety
= = o

S are presented by theer prefen erms from the Moedical Dictionan: for Regulaton: Activities. Events arc included if they had an o
Gate on or after the first day the study drug was administered and No later than 14 deys after the last day the study drug was administered
T o atitis me = Serious Dy the imvestigator but was classified as mmild acc to Atlanta classification of scute

Pancreatitis.

- 278 -




Contrave

aCo

Naltrexone & Bu ion: Synergistic P
,.Aoﬁ%(r Weight II_:oss

Phase 2b Completers’ Weight Loss at 24 Weeks

0% -
1% -
0,
o . -1.1% -
g = -1.7%
-
g > 3.1%
=-9. 0
D 4%
(]
; 5% -
L
c
8 6% -
.
2 7%
-7.1%
-8%
Placebo Naltrexone 48 mg IR Bupropion 400 mg SR Naltrexone + bupropion
(N=60) (N=33) (N=44) (N=45)
. Indicated for <Indicated
the treatment for the
of alcohol treatment of
and opioid depression
dependence and
Data are for completer population. IR=immediate release; ¢
SR=sustained release. SmOKIng
1. Greenway FL, et al. J Clin Endocrinol Metab. 2009;94:4898-4906. cessation
PROPERTY OF OREXIGEN THERAPEUTICS INC. PROPRIETARY AND NONTRANSFERABLE. NOT FOR FURTHER DISSEMINATION. © 2015 Orexigen TI Inc.
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* 4T(Naltrexone 8 mg/ Bupropion 90 mg 2 tablets BID) (high dose)
(achieved after 4 weeks)
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* Bupropion - dopamine & norepinephrine reuptake inhibitor
— effects on POMC signaling,

Naltrexone - opioid receptor antagonist

— weight-loss effects
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1. Naltrexone/Bupropion ER [prescribing information]. Deerfield, IL: Takeda Pharmaceuticals America, Inc.; 2014.

Reward Pathways

Nucleus Accumbens
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4
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¢ 4 Prefrontal Cortex gFmmmm o -
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w ,&»“ ecision making and bel awg:)lr
Shily// l P> Al ZEA
Hypothalamus  .2* TET
PPEREEY * P of L K| &8 F 7t
=ANFLx C)
Ventral Tegmental Area +
(contains dopamine neurons) -
o e e e et e e e s e - .
-~ POMC Xt7+ X 8f
(B -endorphin)
Bupropion = (MOP-R antagonisf)
(POMC At3)
Energy Balance
_____________ Regulation ___________________|
MMEF7F HE Eatarol pOMC X5, -MSH7F MC4-%&= & =l el
® Bupropione 2 R e POMC Ar= *-MSH ’\E"g & A 8oR
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POMC: Pr i a-MSH: ¢ - te hormone, MC4-R: Melanocortin 4 receptor, MOP-R: mu-opioid receptor
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¥ Indication

- MIE 22X == 25 kg/m2 0| 421 22, 52 23 kg/m2 0| &0l SH A 1IH 0] & 2]
gig 2 gfEsEd, 8eY L OI4XNEESOILI +=HREES)0| sttt
Xt

> 8, 24

= 1 Tablet : 8 mg naltrexone/ 90mg bupropion (2 tablets twice daily).

Naltrexone/Bupropion ER dosing should be escalated over a 4-week period

Week 1 @

Week 2 @ @
Week 3 @ @ @
Week 4 and onwards ® ® o o

» SIE: nausea, constipation, headache, vomiting, dizziness,
insomnia, dry mouth and diarrhea

» Responsiveness; weight loss > 5% during 12 weeks

Naltrexone/Bupropion ER [prescribing information]. Deerfield, IL: Takeda Pharmaceuticals America, Inc.; 2014.

1.

Clinical trials

COR-I COR-II COR-BMOD COR-Diabetes
(n=1742) (n = 1496) (n=793) (n = 505)

Study Design 56-week, placebo-controlled, including 4-week dose escalation*

BMI = 27 and
< 45 kg/m?
Type 2 diabetes

Diet a_nd Diet and exercise counseling Intensive Diet and exercise
Exercise BMOD counseling

Dose and
Randomization
(active:placebo)

Population BMI = 30 and = 45 kg/m?
BMI = 27 and = 45 kg/m? (with co-morbidities)

Co-Primary Percentage change in weight from baseline
Endpoints Proportion of patients with weight decrease = 5%

* For COR-II, full dose was reached by the start of week 5
T With exploration of NB48 in NB32 non-responders

Greenway FL, et al. Lancet. 2010;376:595-605. 2. Apovian CM, et al. Obesity. 2013;21:935-943. 3. Wadden TA, et al. Obesity. 2011;19:110-120 4 . Hollander
P, et al. Diabetes Care. 2013;36:4022-4029.
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~  Weight change : 1z} g8 H=Z

° 2.4 19 Placebo
o -
5 4 ® Contrave
8 -6 °
a 8 -5.7
e -
S .10 7.8 *
w 12 Primary endpoint: 28 weeks
{2 301 (N=1742)"2ab 303 (N=1496)32b
2 14 e — - — ———— —
(_:‘: T ITT
0
k] \ 22 17
g 2 :
S 4 -4.9 °
[ 7.3 37
<
© -8 : ° 59 =
g i5 302 81 304
» BMOD . T2DM
= 121 (N=793)142p 1.5 (N=505)"50
-14 T T T T T T T —
0 8 16 24 32 40 48 5€ Tﬁ 0 8 16 24 32 40 48 56 T
*P<0.001 versus placebo. Week Week
3BMI 30—45 kg/m?.
bBMI 27-45 kg/m? with comorbidities.
BMOD: i i ion; ITT=intent-to-treat; LS=least squares; T2DM=type 2 diabetes mellitus.
Topright figure adapted from Apovian et al,3 © 2013 The Obesity Society, with permission from John Wiley and Sons.
Bottom right figure I ith issi fthe i Diabetes iation, from etal,® © 2013; permission conveyed

through Copyright Clearance Center, Inc.

1. Contrave [prescribing information]. Deerfield, IL: Takeda Pharmaceuticals America, Inc.; 2014. 2, Greenway FL, et al. Lancet.
2010;376:595-605. 3. Apovian CM, et al. Obesity. 2013;21:935-943. 4. Wadden TA, et al. Obesity. 2011;19:110-120. 5. Hollander P, et al.
Diabetes Care. 2013;36:4022-4029.

= /Sﬁ Effects

Placebo Naltrexone  Naltrexone Safety endpoints$
- 16 I 2 I
(p=5€9) bu';“rgp'?o':f Ia)u:rgpﬁol-: systalic blood pressure (LOCF; mm Hg)
(n=569) (n=573) Baseline 110-0(9-8)  119.2(9.9) 119.0 (9-8)
Adverseevents Change -2-1(0-4) 0.2 (0-4)F -0-4(0-4)F
Participant i 300 (68-5%) 455 (80-0%)t 476 (83-1%)t
:,; ;dszl;zl;zt e £ ) A ) { 4 Systolic blood pressure (observed; mm Hg)

Nausea 0(5:2%) 185 (27.2%6)t 171 (29.82%)t Baseline 1197 (97)  119.5(9.9) 118-9(95)

Headache 53(9:3%) 91(16.0%)F 79 (13-8%)T Change -2.8(05) _0.4 (05t _16(05)

Constipation 32(5.6%) 90 (15-8%)1 90 (157%)T

Upper respiratory tract 64 (11.2%) 40 (8-6%) 57 (9-9%) Diastolic blood pressure (LOCF; mm Hg)

infection Baseline 773 (67) 766 (7-2) 771(72)

Dizziness 15(2:6%) 44 (77%)t 54 (9-4%)t t 10(0 0.0 (0-2)1 01 (0-3)F

Insomnia 20(51%)  36(63%) 43 (7.5%) nangs -10(0:3) -0:0(03) -01(03)

Vomiting 14 (2:5%) 36 (6:3%)t 56 (9-8%)t Diastolic blood pressure (observed; mm Hg)

Sinusitis 34(6:0%) 34 (6:0%) 30(5-2%) Baseline 77-5(67) 762 (7-4) 771(7-2)

Dry mouth 11(1-9%) 42 (7-4%)t 43 (7-5%)T Change -1.4(0.4) ~05 (0-4) ~0.8(04)

Nasopharyngitis 31(5-4%) 32 (5:6%) 29 (51%)

Diarrhoea 28 (4-9%) 31 (5-4%) 26 (4-5%) Pulse rate (LOCF; beats per min)

Hot flush 7(12%) 13 (2:3%) 30 (5-2%)1 Baseline 718 (8-0) 714(87) 72:0(87)
Participants reporting 62(10-9%) 76 (13-4%) 85 (14-8%) —0- ) g 3) .0 (0-
any peychiatric adverse Change 0-1(0-2) 1.5 (0-2)t 1.0 (0-3)1
event Pulse rate (cbserved; beats per min)

Insomnia 29(5-1%) 36 (63%) 43 (7-5%) Baseline 716 (79) 711 (8-63 72.4 (8-6)

Anxiety 12 (21%) 12 (2:1%) 9(1-6%) )

Depression 6(11%) 9(1-6%) 3(05%) Change -1.0(0-4) 11(0-4)F 0-4(0-4)F

Effect of naltrexone plus bupropion on weight loss in overweight and obese adults (COR-I) a multicentre, randomised, double-blind, placebo-controlled, phase
3 trial Frank L Greenway etc,, Lancet 2010; 376: 595-605
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Contraindications

- Uncontrolled hypertension
Seizure disorder or a history of seizures

Use of other bupropion-containing products (including, but not limited to, Wellbutrin,
Wellbutrin SR, Wellbutrin XL, and Aplenzin)

Bulimia or anorexia nervosa, which increase the risk for seizures

Chronic opioid or opiate agonist or partial agonists use, or acute opiate withdrawal
Patients undergoing an abrupt discontinuation of alcohol, benzodiazepines, barbiturates,
and antiepileptic drugs

Concomitant administration of monoamine oxidase inhibitors (MAOI)
At least 14 days should elapse between discontinuation of MAOI and initiation of treatment with
naltrexone/bupropion

Known allergy to bupropion, naltrexone or any other component of Contrave
Anaphylactoid/anaphylactic reactions and Stevens-Johnson syndrome have been reported with

bupropion
- Pregnancy
1. Contrave [prescribing information]. Deerfield, IL: Takeda Pharmaceuticals America, Inc.; 2014.
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