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Hedonic Hunger

Inhibitory control Reward

( Prefrontal cortex 1

+ Inhibitory control

Nucleus accumbens
- liking + liking

NAcc neuron

e P

(" Dopamine neuron ) m 5
¥ ——

| Zonisamide |

Naltrexone

Liraglutide /

Semaglutide

SAjo| HAT #ZY £

538 44 I(Impulswe Eating) = =5
Hypothalamus

E Topiramate | rPhentermine]" Zonisamide |

v+
7 GABA\ (NA neurcD Serotomn\
weuron euron
=
+ Hunger + Satiety ‘ (MCA4R le—-*
| o e —— d __‘_“ »—’i v’
//_ . 4 Achyf e B Y —\\
s NPY/AGRP\ & POMC/CART 7277 V1
Liraglutide / — 4 [GLPIR] [ s 0R) (5-HT2¢ R;
Semaglutlde — - — —

e I

{ Setmelanotide )

Bup ropion |

Naltrexone

Current Opinion in Physiclogy

Homeostatic Hunger

Duodenuin

From the Orlistat |

pancreas
e Fat
Lipase f ,

A I
Duodenale , Duodenal
mucosa mucosa

- , -

(=

Current Opinion in Physiology 2019;12:26-32
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Mechanism

Controlled
substances
(DEA =3

Orlistat
(1999, =rL{f 2001)

Naltrexone/bupropion
(2014, =LK 2016)

Phentermine/topiramate
(2012, =LK 2019)

Gastric/pancreatic lipase inhibitor

Opioid antagonist/anti-depressant

Sympatomimetic amine/antiepileptic drug

NA

NA




Mean Percent Change

Oral Semaglutide

|
(=
(=]

| | 1 |

o el | | ] I

Th & R D D8 Oh e R D
| | 1 | | 1 | |

FDA APPROVES FIRST ORAL

GLP-1 WEIGHT LOSS PILL
Wegovy® (oral semaglutide 25 mg) |

25 M tablets 4

once daily for
Weight management

e S S G

Placebo

Oral semaglutide

Oral Orforglipron

¥ -2.2 —|
Estimated difference, -11.4
percentage points
(95% Cl, -13.9 to -9.0)
P<0.001

] —13_6J

=

4 § 12 1s 24 32 40 48 56 64

Weeks since Randomization

]
64+

0
Placeb I
N e, . . o Placebo § o
'\
\‘\
o
-
©
o —
(9]
-
3
o {-93
g -10+ Overall mean s
baseline weight, Orforgiipron, 12 mg
103.2 kg %12_4 -
3 1'
Orforgllpron 6mg mg
_15 I T T T T T 1 1 1 T 1 T
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 62 68 72 72“‘
Weeks
datients
949 937 923 910 875 847 817 766 716 688 654 949
pron, 6 mg 723 713 702 690 675 664 652 630 601 578 559 723
pron, 12 mg 725 719 695 687 672 652 648 624 602 582 559 725
_ pron, 36 mg 730 715 704 689 670 662 644 617 583 573 549 730

N Engl J Med . 2025 Sep 18;393(11):1077-1087
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Xenical' 120 mg

Week 1 &

Week 2 & 7
Week 3 7 w
Week 4 and maintenance <& O o

A 82 1€ 15,

12I 1’8 (8/90mgq)
F0OMCH M A5 2

OP—.— 32/360mg

Y 23))

TAl0jot

3%0|s} H=Z A

S Qsymia

. T5mgsmg

-
Phentermine 3.75m Phentermine 7.5mg Phentermine 11.25m Phentermine 15mg
+ + +

+
Topiramate 23mg Topiramate 46mg Topiramate 69mg Topiramate 92mg

Qsymia 3.75/23mg 2. & 257t
N
7.5/46mg ET YL E K=

127 ¢ =7| M&2| 3% 0|2t
aa

Al 11.25/69mg 257t X2 &
15/92mg Z|OI 8L 2 X|=
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Naltrexone Phentermine

/bupropion /topiramate
=¥, =54 g AR 2| 24%, T2 12%  FAID[OF 7.5/46mg2| 11.6%,
0| 44t #HA3 L O|4BISOZ Olg) £4S B 15/92mgel 17.4% 91ROl
ct 84%= Oldutse = Q5 £
= =7|0 S
Ry, HH|, =5, &, OX[EET &40y, oX[ES, +=BE0h, H
|
oy K| AL Al K8 HIEL ~HQ, Wt mLUE(E T oy
oS4 o 222t Xpatol Chet MzbolLt 8T 3o e s ers moia
A, 7= B S7| AL et 2
CX| &= X| FOo| A An 8  rsUEFS
Al e x| Fol 2 Mm & csuEEel
A
*HES Y5l 2t Zol =l




Folsh Ate [ RRER gL, A 27 [ 2R S

m Naltrexone /bupropion |Phentermine/topiramate

k- 1}
FIEHTE
EES
R P2
(eGFR 60-89mL/min/1.73 m?)
55
(eGFR 30-59mL/min/1.73 m?) Z|CH SIF 8 mg/90 mg 22| 0|8t [ X|CH 8}&F 7.5 mg/46 mg
55
(eGFR <30mL/min/1.73 m?) REZM (oxalate) LM Fo|
t7| 5% oj BE-58
(Child-Pughscore 5-9) oA 2l Fo| Z|CH StF 8 mg/90 mg 22| %[} 3tF7.5 mg/46 mg
55
(Child-Pughscore >9)




-American Diabetes Association Professional Practice Committee for Obesity

[ +PreDM I [ +T2D | ‘ +HTN | +ASCVD I +HFpEF ’ +MASH ] | +0SA ] [ +0A ]
Preventing progression to T2D | BP lowering Reducing HF events [ Reducing AHI
Demonstrated benefit Demonstrated benefit Demonstrated benefit Demonstrated benefit
Tirzepatide (A) Tirzepatide (A) Semaglutide (A) Tirzepatide (A)
Semaglutide (A) Semaglutide (A)
Orlistat (A)

J

v v v
Glucose lowering Reducing MACE MASH benefits

h
Reducing pain

Demonstrated benefit
Tirzepatide (A)
Semaglutide (A)

Liraglutide (A)

Demonstrated benefit
Semaglutide (A)

Demonstrated benefit
Semaglutide (A)

BMJ Open Diabetes Res Care. 2026 Jan 13;13
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Phentermine/Topiramate
EQUATE
EQUIP
CONQUER
SEQUEL
Liraglutide
SCALE-Sleep Apnea | 3.0 mg(n=359) l 49kg/32 wk
SCALE-Diabetes |3.0 mg(n=846) | 4kg/56 wk
SCALE-Obesity and prediabetes [3.0mg(n=3,731) | 5.6kg/56 wk

SCALE-Maintenance | 3.0 mg(n=3,731) ] 5.9 kg/56 wk
SCALE-Obesity and prediabetes, |25 g (1=2.250) | 4.6kg/160wk

2-yeare ion
Naltrexone/Bupropion
32/360 mg (n=1,742) | 4.7kg/56 wk

COR-T
COR-II | 32/360 mg (n=1,496) ' 4.9kg/56 wk
COR-BMOD | 32/360 mg (n=793) | 4.1 kg/56 wk
COR-Diabetes | 32/360 mg (1=505) | 34kg/56 wk
LIGHT_ | 32/360 mg (n=8,910) 2.7 kg/121 wk
Orlistat
XENDOS

7.4kg/28 wk

10.8 kg/56 wk

8.8 kg/56 wk
8.8 kg/104 wk

120 mg three times daily (7=3,305) JERS/PAN

1 1 1 1 1 J

0 2 4 6 8 10 12
(—) Placebo-subtracted weight loss (kg)

Comprehensive Review of Current and Upcoming Anti-Obesity Drugs. Diabetes Metab J. 2020



100 4

Body weight reduction, %

so4 | =5 [lz10 =15 []=20 []=25

Participants, %

Orlistat 120 mg I Phentermine-topiramate Naltrexone-bupropion Liraglutide 3.0 mg Semaglutide 2.4 mg Tirzepatide 15 mg
15/92 mg 32/360 mg

Antiobesity medication

JAMA. 2024;332(7):571-584



Behavioral counseling

Self-monitoring

Healthy nutritional pattern
Aerobic and muscle-strengthening activities

Avoid weight-promoting medications when possible

Without related
diseases or
complications

Weight-reducing effect of obesity medication
beyond 3% weight loss with lifestyle change alone*

High (>10%)
Tirzepatide (A)
Semaglutide (A)

Modest (<5%)

Maltrexone-bupropion (A)
Liraglutide (A)
Phentermine (C)t
Orlistat (A)

In the case of inadequate treatment response to current obesity medication, consider treatment intensification:

Increase dose of current medication to maximally tolerated dose that does not exceed maximum approved dose

Use an alternative obesity medication
Combine the obesity medication with intensive behavioral therapy or structured lifestyle program

Add another obesity medication to the current medication
Continue obesity medication and refer for metabolic-bariatric surgery

BMJ Open Diabetes Res Care. 2026 Jan 13;13



H# 9H (Obesity Phenotype)

Hungry brain- Z2 =% (Satiation) 0|4

o XhaddF 2o AAEF (ad libitum buffet meal)
« 0§ > 894 kcal | &4 > 1,376 kcal

o 2t M 7589 2 2|2~ (75th percentile) Z=1}

Hungry gut- 2 X|% (Satiety) 0| &

2 HiZ (accelerated gastric emptying, T1/2)
- 0jd <1012 | E4 < 86

o Zt 4 258 2 Q| 2~(25th percentile) 0|2t

Emotional hunger

d|

=0 2t s HF 0|4 (Hospital Anxiety and Depression Score)
« 4 25 HADS B > 7

o 759 2 2| 4=(75th percentile)Of| sH

Slow burn
o AlZ REE (0| = REE CHH|, Harris—Benedict)

« 01’d < 96% | 2 < 94% (predicted REE CHH|)

N

A 259 F 2| ==(25th percentile) O] Bt

Obesity (2021) 29, 662-671.



Emotional

Hunger
12%

15% unknown

Phen+exercise

Weight Loss from BSL (%)
=
]

@ Non-phenotyped
4 Phenotyped

%k %k %k

Time (months)

Obesity (2021) 29, 662-671.



Weight-reducing effect of obesity medication
beyond 3% weight loss with lifestyle change alone*

Wi;!mut related High (>10%) Modest (<5%)
IEEH.EE:. or Tirzepatide (A) Naltrexone-bupropion (A)
complications Semaglutide (A) Liraglutide (A)
Phentermine (C)t
Orlistat (A)

‘

In the case of inadequate treatment response to current obesity medication, consider treatment intensification:

« Increase dose of current medication to maximally tolerated dose that does not exceed maximum approved dose
Use an alternative obesity medication

Combine the obesity medication with intensive behavioral therapy or structured lifestyle program
jadd another obesity medication to the current medication

Continue obesity medication and refer for metabolic-bariatric surgery




2018 AACE Case Series

phen/top ER + liraglutide 3.0 mg | '‘=Xt& 43}

64/M - 129.3 kg (BMI 47.4)

57/M - 150.1 kg (BMI 42.8)

56/M - 156.0 kg (BMI 54.0)

T2DM - dyslipidemia « OSA T2DM -« OSA - CKD stage 3 « HTN - sarcoidosis (steroids) T2DM - OSA - metabolic syndrome
: T ® : ® : _—
metformin + canagliflozin glargine 50 U BID metformin + pioglitazone
+ liraglutide 1.8 mg + pioglitazone 30 mg + glipizide + glargine

+ canagliflozin + exenatide

O 1 liraglutide 3.0 mg O 1 liraglutide 3.0 mg O stop glipizide
+ phen/top ER 7.5/46 mg + pioglitazone stop + add phen/top ER 7.5/46 mg
— add phen/top ER 7.5/46 mg + — liraglutide 3.0 mg

canagliflozin + metformin

Follow-up: 30 months Follow-up: 10 mo + 24 mo Follow-up: 6 mo + 12 mo
—33.1 kg (—26%) Total —14.5 kg (—11%) Total —42.2 kg (—27%)
« WC —10 inch * 10 mo: —5.4 kg; HbA1c 15.1% — 6.9% ¢ 6 mo: —26.3 kg
e HbA1c 7.6% — 6.1% » +24 mo: additional —9.1 kg « +12 mo: additional —15.9 kg
* TG 154 — 91 mg/dL « Insulin titrated off « WC —10 inch; HbA1c 6.3% — 5.9%
 AE: mild dry mouth « AE: not specifically reported « AE: not specifically reported

Baloch HM, Nadolsky K. AACE Clinical Case Rep. 2018 (AACE 2018 case series, 3 patients).



Liraglutide +X| & Phentermine add-on

Tronieri et al. Metabolism 2019 | 1E 7t liraglutide 3.0 mg X|& = plateau A2&0{| A add-on E7t

AT 24 & Y

T, AR HS 0l S =7 -2 T = (pilot)

T, T T

« 12

- liraglutide 3.0 mg ‘19 X| &
« Add-on: phentermine 15 mg vs placebo

(2 8 mg — 15 mg)
I BMI 34.3 kg/m2, Y 75.6%

M Zaf & A4 sl A

123 F71 &F (week 53—+65)

—1.6% (—1.4 kg) vs —0.1% (0.0 kg)
o ZF X}0| p=0.07

- N=45,
- 13 S Ha 12.6% ZET ‘responder’OllM =7t 22 It
o ZHF4-8F: A X Hm WM MZHIDE |, BE, Z0H2 1)
— 1230 &4
e 25% F7t A 9.1% vs 43% (B2 =0t 22 Kgh
F B9 1.5%(1.6 kg) S7t AE

Safety monitoring
BP/HR HHE =7: BP>160/100 2= HR>100 K| A|

- 1Oy

Zt2E
oo

/S

'Xx7| Hg'0| ofL 2t ‘14 liraglutide 432 & ™A

|” 22H0j| M= phentermine add-on2| 37}

« 125 B8 ¥ phentermine St — 8

#T 2ap7t x| kLt

Tronieri JS, et al. Metabolism. 2019 July ; 96: 83-91



SGLT2 inhibitor + GLP-1RA & 27 (2020 meta-analysis)

The efficacy and safety of combinations of SGLT2 inhibitors and GLP-1 receptor agonists (Endocrine, 2020)

Purpose To evaluate the efficacy and safety of combination therapy with sodium—glucose cotransporter 2 (SGLT2) inhi-
bitors and glucagon-like peptide-1 (GLP-1) receptor agonists in the treatment of type 2 diabetes mellitus (T2DM) or obese
adults.

Methods A meta-analysis was conducted of trials by searching in PubMed, Embase, CENTRAL, Web of Science, and
Scopus.

Results A total of five randomized controlled trials (RCTs) and six nonrandomized controlled trials (NCTs) enrolled 1604
participants were identified for meta-analysis. Compared with control/placebo, the combination therapy group had sig-
nificantly reduced fasting plasma glucose level and 2 h postprandial glucose by 1.28 mmol/L (95% confidence interval [CI]:
—1.39, —1.16; p<0.001) and 1.34 mmol/L (95% CI. —1.47, —1.21; p<0.001); glycosylated hemoglobin (HbAlc) by
1.32% (95% CI: —1.43, —1.20; p<0.001); body weight by 0.93 kg (95% CI: —1.04, —0.83; p<0.001), and systolic blood
pressure (SBP) by 1.05 mmHg (95% CI: —1.17, —0.93; p<0.001). The incidence of genital mycotic infections and urinary
infections did not significantly differ from those in the control group, with relative risks (RRs) of 1.67 (95% CI: 0.85, 3.27;
p=0.651) and 1.25 (95% CI: 0.73, 2.15; p = 0.905), respectively. A decreased incidence of cardiovascular events was seen
in the combination therapy group (RR =0.19; 95% CI: 0.04, 0.96; p = 0.403), while an incidence of hypoglycemia was
reported (RR =2.22; 95% CI: 1.20, 4.10; p =0.71).

Conclusions SGLT?2 inhibitors and GLP-1 agonists combination treatment improved glycemic control, reduced body
weight, and decreased SBP without an increase in total adverse events or genital and urinary infections in patients with
T2DM or obesity.

T2DM or H|2HO|A| SGLT2i+GLP-1RA HE2 /M2 EHSHX| 2 HF- ol F7lgute= ‘A=

Source: Endocrine 2020. The efficacy and safety of combinations of SGLT2 inhibitors and GLP-1 receptor agonists.



Combination AOM Case Report (2023)

Weight Loss From Combination Anti-Obesity Medication Regimens Can Approach that Achieved From Bariatric Surgery

Patient Summary
Final outcome

—95 kg (—32.5%)

HbA1c 6.4% — 5.0%

« 23/M, 292 kg, BMI 84.3

« Key drivers: hunger, cravings, bin
ge-eating tendency, depression

- Prediabetes (HbA1c 6.4%), 700 Started Phentermine + Topiramate + Metformin
probable OSA / Increased Semaglutide to 0.5 mg weekly
« Goal: avoid further weight gain, /
n induce meaningful loss /
O 600
-g Added Semaglutide 0.25 mg weekly
=
o
Q.
(-
= o
O
Ll
g 400
Increased Semaglutide to 1.0 mg weekly
300
12/2019 3/2020 6/2020 9/2020 1/2021 4/2021 7/2021 10/2021 2/2022 5/2022

DATE

JCEM Case Reports, 2023, 1, 1-4



® XJNEH|PHBMI >50)0A ‘S2|8 = + phen/top ER’ % Hgt

C
—

f

2 7|2k open-label + historical controls H| .
phen/top ER(7.5/46-15/92 mg)2 = ™ 23728 H A&l == £ 2EHMNX| FX|.
12708 %X7|MBSZE0| O Z11(—39.3% vs —31.4%), 24708 B BMIE X3(33.8 vs 42.0 kg/m?).

Surg Obes Relat Dis 2019;15:1039-43.

®
- 4

= 2 4T 55 (<20%) + GLP-1 #+3 X{5l0f|A{ liraglutide 3.0 mg RCT

& 2 >14H, §B5 L <20%0| 11 nutrient-stimulated GLP-1 response”Zt &2 2tA} LA 243 O|F &7+ RCT.
liraglutide 3.0 mg vs placebo(= 5 500 kcal deficit E)
24F H|ZH3} —8.82% vs —0.54%, 7+ XtO| —8.03%p.

JAMA Surg 2023;158:1003-11

® real-world 23 E + MEIEAM

—_

CH7| 2t 2% A E(119Y)0[M liraglutide 3.0 mg AHE Al 12F —5.6%, 24F —9.3%2| F7t A&t 5i2|=2
(serious AE &}
Ef

=).
AHO|E HEIEMUAME HE & —7.9 kg, BMI —3.09 kg/m2 Z 22| pooled effectE X Al.

Obes Surg 2024;34:303-9
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CASE 1 (42/M)

Baseline (2025-6-18): BW 86 kg | BMI 32.05 | BF 32.05%

HTN, dyslipidemia, pre DM
k7 60 kg — 90 kg7tX| S7t, MO|=E 2 86 koM HE = X[=E AlH
2

oty I8 KRHE, 4= E0tE, A
DT otel/ 3= 33| A AR O
A AL = A

Lol =7L/ Ha BiLLE S/ MY Aol etE4, 25 2-3%] HiES4

M Ao 1>
0xofn ©

Wegovy 0.25 + Orlistat
|

Wegovy 1.0 + Orlistat —&— Weight (kg)
. o \ Wegovy 1.7 BMI
-V kag Wegovy 0.5 —— —8— Body fat (%)
BMI 32.05 *— —o
BMI 31.08 BMI 28.74 76.4 ka 75.2 kg 73.0 ka
60 4 HIX|'G& 25.7% HIX| 42 22.0% BMI 28.48 BMI 28.08 BMI 27.21
MIX|'EE 20.4% HIX|LE 19.5% HX|LE 19.1%
50 A
£ —13.0 kg (—15.1%)
40 A
30 A PS
—
20 A —@ —C— . —
O7/I01 08}01 09}01 10}01 ll,IlOl 12}01 01}01

Date



CASE 2 (46/F)

Baseline (2020-10-28): BW 182.2 kg | BMI 67 | BF 55%
Weight history: 110 kg — 80 kg (pre-marriage meds/exercise) — postpartum 110 kg — gradual gain (~5 yrs)
HTN, T2DM, dyslipidemia, OSA/ BEBIEE, 7IEE17H 100mg, BLZ bid 2 A 2T 5/80, 2*EEY 100mg
AlOf: 1R STEE, 2o Y S4l, F 53] OFA| (121, 24 5)

Start Saxenda 0.6 mg/  Xigduo XR 10/1000 + Metformin 1000 add

180 175.5 ka
BMI 64.5
HX|%HE 55.9%

170 q saxenda T 1.2 mg

. Period: 2020-10-28 — 2026-02-11
Saxenda T 2.4 mg (from 1.8) A WGight' 182 2 _ 1 17 8 kg

160 A
5 135 kq (-64.4 kg, -35.3%)
= Latest: 117..8kg BMI 43.27
£ 1501 BMI 49.59 ates g
2 HXIYE 53.5% -
= 140 A Taper Saxenda 1.2 + Start Qsymia 7.5/46 BMI 45.95

‘L\N xlIxIHI-E 51.1%
Continue Qsymia
130 - Continue Saxenda 2.4 mg = Start Wegovy

symia T 15/92; Sto Saxenda\-
Qsy / P T\ Craving T — add Contrave 1T BID
120 A Paresthesia — stop; restart Qsymia 7.5/46

2021-01 2022-01 2023-01 2024-01 20 Wegovy (titration)  COntInYe (ledovy = Contrave)
Date 118.1 ka
BMI 43.38

HIX|WE 48.2%
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Thank you for your attention




