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Obesity, Not what we thought!

»ji Prefrontal cortex
g &
<«

Hypothalamus

* Anorexogenic pathway
« Orexigenic pathway

VTA
Hindbrain

* Amylin, insulin, glucagon- From the pancreas. ', Vagus nerve
« GIP, GLP-1, PYY, Oxyntomodulin- From the i
small intestine. o Sromeeh
Leptin \ Pancreas
 Ghrelin from the stomach. f;}j <14
g | Small intestine
e 2/

Colon

Adipose tissue

* Leptin, secreted from fat cell, level is |
proportional white adipose tissue mass. |

—————— Appetite-stimulating
—————— Appetite-suppressing

Mendieta-Zeron H, wt al.. Gen Comp Endocrinol. 2008;155(3):481-95. doi: 10.1016/].ygcen.2007.11.009. [




GLP-1 RAs — What Are They?

a Ly

* - Mimic endogenous GLP-1 to:
- Enhance insulin secretion

- Suppress appetite

- Delay gastric emptying

- Examples:

-©- 0nM Fab7F38
—4&— 100 nM Fab7F38
& 1000 nM Fab7F38

« Semaglutide (Wegovy/Ozempic)

1 | 1 1
14 -2 -10 -8 -6 -4
Log [GLP-1] (M)

* Tirzepatide (Zepbound/Mounjaro)
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Pipeline, Targets
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GLP-1 + glucagon agonists

Melson Em et al. Int J Obes 2025 49:433-451,; https://doi.org/10.1038/s41366-024-01473-y

GLP-1 + GIP agonists
© Tirzepatide® - Eli Lilly

© 5C0-09 - Scohia Pharma GIP agonist

@ VK2735 oral/subcut - Viking

GLP-1 agonists

GLP-1 Injectable
© Semaglutide 7.2mg - NN

GLP-1 Oral
© Semaglutide 50mg* - NN
© orforglipron - Eli Lilly

© Danulipron - Plizer

€ 1996 - Carmot Therapeutics

amylin agonists

© Cagrilintide- NN

© Long acting amylin
agonist -Eli Lilly

© 2P8396 - Zealand

Pharma

Therapeutics @ 2P4590 - Zealand © AZD6234 -

€ C1388 - Carmot Therapeutics Pharma

GLP-1 + GIP antagonist
€ AMG 133 - Amgen

Astraleneca

GLP-1 + GIP + Glucagon agonist

© Retatrutide - Eli Lilly

© HM15211 - Hanmi Pharmaceutical

© Survodutide - Boehringer
Ingelheim

© Efinopegdutide - Hanmi
Pharmaceutical

© Mazdutide - ELi Lilly

© Pemvidutide ALT-801 -
Altimmune

Key:

© Phase3
© Phase 2
© Phase 1

@ Pre clinical

GLP-1 + amylin agonists
© CagriSema - NN
€ 0ral amycretin - NN

PYY agonists
© NNCO165-1875 - NN

[ LR ERLUN @ NNCD165-1562 + Semaglutide
© Y-14 - Zihipp

GLP-1 + PYY agonists

© NNCO165-1875 + Semaglutide




Tuzepatlde Once Weekly for the Treatment of Obesity
, Nadia N. Ahmad, M.D., M.P.H_, Sean Wharton, M.D,, Pharm.D., Lisa Connery, M.D., Breno Alves, M.D,, Arihiro Kiyosue
u, Ph.D.. Mathijs C. Bunck, M.D., Ph.D., and Adam Stefanski, M.D., Ph.D. for the SURMOUNT-] Investigator:
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A Overall Percent Change in Body Weight from Baseline B Percent Change in Body Weight by Week (efficacy estimand)
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g (5mg J 9 * Average BW reductions:

- Placebo * 15.0% (5 mg)
| * 19.5% (10 mg)
- 72 weeks (20-week d-e period) * 20.9% (15 mg)

3.1% with placebo.



Orfoglipron

272 Patients

Randomized
Double-blind
Weight Loss at W36:

Orforglipron 9.4 - 14.7% BWL

Placebo 2.3% BWL

Daily Oral GLP-1 Receptor Agonist Orforglipron for Adults with Obesity

nnnnnnnnnnnnn
Sean Wharton, M.D., Thomas Blevins, M.D., Lisa Connery, M.D,, Julic Rosenstock, M.D., Sohini Raha, Ph.D., Rong Liu, Ph.D,, Xiaosu Ma, Ph.D,, Kieren ). Mather, M.D., Axel
Haupt, M.D., Deborah Robins, M.S,, Edward Pratt, M.D,, Christof Kazda, M.D., gt al,, for the GZGI Investigators'

Orforglipron
12, 24, 36,
or 45 mg (N=50)
(N=222)

Weight loss
Change in Body Weight at 26 Wk
Orforglipron
& 12 mg 24 mg 36 mg 45 mg

Percentage Change
o
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(95% CI,

-11.2
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Cagrisema (cagrilintide + semaglutide)

 Amylin analogue (Cagrilintide) + Semaglutide 2.4 mg.

- OW injection

Safety, tolerability, pharmacokinetics, and pharmacodynamics of concomitant administration of multiple doses of
cagrilintide with semaglutide 2.4 mg for weight management

- No plateau at 48 w o Lo
- 15.4% TBWL at 20 P
- 2x than Semaglutide alone %




Retatrutide

« 338 Patients
- Double-blind

-  Randomized

- Placebo-controlled

« OW48

- 1mg 8.7%
- 4mg 17.1%
- 8mg 22.8%
- 12mg 24.2%
- Pb 2.1%

ORIGINAL ARTICLE

Triple-Hormone-Receptor Agonist Retatrutide for Obesity — A Phase 2 Trial

Ania M. Jastreboff, M.D., Ph.D., Lee M. Kaplan, M.D., Ph.D., Juan P. Frfas, M.D., Qiwei Wu, Ph.D., Yu Du, Ph.D., Sirel Gurbuz, M.D., Tamer Coskun, M.D., Ph.D., Axel Haupt,
M.D., Ph.D., Zvonko Milicevic, M.D., and Mark L. Hartman, M.D. for the Retatrutide Phase 2 Obesity Trial Investigators*

Changes in Body Weight

Percentage Change

01 4 8 12 16 20 24 36 43

Weeks since Randomization

Jastrebott AM et al. N Engl J Med 2022; 387:205-216 DOI: 10.1056/NEJMoa2206038



Medical Treatment, Targets
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. REVIE .
Evidence-based clinical practice guidelines for peptic ulcer disease
Trends and Outcomes of Hospitalizations for Peptic Ulcer Disease 2020
in the United States, 1993 to 2006 i AR N VAR ST kY M W2

Junichi Iwamoto® - Tadayosbi Okinsoto” - Takeshi Kanno® - Mitsubige Sugimoto” -
Y. Richard Wang. MD, PhD,*} Joel E. Richter, MD.* and Daniel T. Dempsey. MD} Toshind Chiba’ - Sachiyo Newsea® » Mitwsyo Micda” - Hideyukd Hiraishi® -
Junji Yesine® - Atunhi Takagi® - Sumio Watanabe® « Kazuhiko Koike®

Peptic ulcer
|
\J L)
Complication Complication
") © _—
l ‘ear 1993 M Year 2006
\ P < v . bl 82.7% ***
Endoscopic 80% -
Perforation or Bl ° ok
ceding —> 7. c0.597-3%
stenosls 8 """’l“”“ 70% - -
Y - ' 50% -
Surgery Conservative Success Failure .
‘ therapy 1
. 30% -
\4 A 22.29% ***
Surgery IVR 20% 1 12 1340% e

. 10% 4 - 76% 7.4% L -
21% 1.7% 0.08%0-24%

I | I 0%

, EGD EGD within1 Endoscopic Surgeryi# Surgical Gastrectomy  Vag y Trar h
Day of Control of Oversewing Embolization
sSuccess Fallure Admission#  Bleeding of Ulcer for Bleeding
l Surgery
1 1 } ] t r

Medical therapy

Kamada T et al. J Gastroenterol (2021) 56:303-322. https.//doi.org/10.1007/s00535-021-01769-0
Wang YR elt al. Ann Surg 2010;251: 51-58)



Medical Treatment

Table. Characteristics of Patients Without Diabetes Prescribed GLP-1RA, Undergoing Metabolic Bariatric

Surgery, or Neither in 2023
Patients, No. (%) (N = 13 448 870)°
Metabolic bariatric GLP-1RA prescription  Neither treatment
Characteristic surgery (n = 4662) (n=58193) (n=13386015)° P value
Age,y
18-35 863 (17.9) 6976 (12.0) 3718580 (27.8)
36-50 1624 (33.6) 16 683 (28.6) 2928520 (21.9)
51-65 1151(23.8) 17323 (29.7) 2637300 (19.7) =0
266 1024 (21.2) 17211 (29.5) 4101620 (30.6)
Sex*©
Female 3681 (76.2) 44858 (76.9) 6939920 (51.8)
Male 977 (20.2) 13294 (22.8) 6435320 (48.1) <.001
Unknown 4(0.1) 41(0.1) 10780 (0.1)
Comorbidities, No.
0 482 (10.0) 17 397 (29.8) 7867 380 (58.8)
1 1171(24.2) 19333 (33.1) 2932120(21.9)
2-3 2146 (44.4) 17420 (29.8) 1952940 (14.6) <00t
24 863 (17.9) 4043 (6.9) 633580 (4.7)

0.5%o0f patients w/o DM receiving GLP-1 Ras
0.01% receiving Surgery

Lin K et al. JAMA 2024,7(10):e2441380. doi:10.1001/jamanetworkopen.2024.41380

ok Open.

Research Letter | Surgery
Metabolic Bariatric Surgery in the Era of GLP-1 Receptor Agonists
for Obesity Management

Kevin Lin, BA; Ateev Mehrotra, MD, MPH; Thomas C. Tsai, MD, MPH
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Costs

Figure 3. Cost-Effectiveness Acceptability Curves

Table 2. Cost-Effectiveness Results Over Each Time Horizon

Phentermine and topiramate
Measure Lifestyle counseling  Liraglutide Mid-dose Top-dose Semaglutide
13 mo
Costs, mean, $ 5052 20828 7082 7212 21610
Incremental costs, mean, $ 0 [Reference] 15776 2030 2160 16557
QALY, mean 0.714 0.718 0.719 0.721 0.726
Incremental QALYs, mean O [Reference] 0.003 0.005 0.007 0.012
ICER, $/QALY gained® 0 [Reference] Strictly Extendedly 317010 3029080
dominated”® dominated®
2y
Costs, mean, $ 95043 34665 11860 11641 37287
Incremental costs, mean, $ 0 [Reference] 25622 2816 2597 28244
QALY, mean 1.298 1.307 1.312 1.316 1.332
Incremental QALYs, mean O [Reference] 0.010 0.014 0.019 0.035
ICER, $/QALY gained® 0 [Reference] Strictly Strictly 138045 1598963
dominated® dominated®
5y
Costs, mean ($) 21732 74769 26 404 25086 84064
Incremental costs, mean, $ 0 [Reference] 53037 4672 3354 62333
QALY, mean 3.068 3.100 3.117 3.127 3.181
Incremental QALYs, mean O [Reference] 0.032 0.050 0.059 0.113
ICER, $/QALY gained® 0 [Reference] Strictly Strictly 56876 1054 249
dominated® dominated®

Lim F, et al. 023,6,(8):e2329178. doi:10.1001/jamanetworkopen.2023.29178

sk |Open.

Original Investigation | Nutrition, Obesity, and Exercise
Cost-Effectiveness of Pharmacotherapy for the Treatment
of Obesity in Adolescents

Francesca Lim, MS; Brandon K. Bellows, PharmD, MS; Sarah Xinhui Tan, BS; Zainab Aziz, BS; Jennifer A. Woo Baidal, MD, MPH;
Aaron . Kelly, PhD; Chin Hur, MD, MPH
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Weight Recurrence

(A)

68-week treatment phase

52-week off-treatment

29 extension phase
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Weight Recurrence,BS

5_
o Control
e Banding ; 0 1
a Vertical banded gastroplasty | = g
m Gastric bypass % e
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Follow-up, y
No. of patients
Control 2037 1490 1242 1267 556 176
Banding 376 333 284 284 150 50
Vertical banded gastroplasty 1369 1086 987 1007 489 82
Gastric bypass 265 209 184 180 37 13

Sjostrém L, et al . JAMA 2012



Weight Loss Outcomes

« GLP-1 Ras
- Weight loss: 15-22%

- Most effective non-surgical treatment to date

« Bariatric Surgery
- Average weight loss: 25-35%

- More durable results, especially for very high BMI






The Future of the Obesity Epidemic
2\ Rethinking

« "A chronic neuro-hormonal disease"
- Not a lifestyle failure

- Policy changes, reimbursement reform, and
widespread de-stigmatization.

- Global disparities will grow before they shrink

- The Global South will still rely on surgery

- Adolescent and early intervention surgery will expand
« Waiting will no longer be ethical

- WL no longer the sole metric of success
* Remission, durability, cardiovascular outcomes, QL



Anna S. Koerner 30, Ryan H. Moy >, Sandra W. Ryeom >4 and Sam S, Yoon 3+

™ ™ . cancers mbPy)
Review
The Present and Future of Neoadjuvant and Adjuvant Therapy
for Locally Advanced Gastric Cancer

Neoadjuvant Adjuvant

Treatment Treatment

Biomarker

Chemo
HER2+

Chemo + |10

Eligibility: Resectable
locally advanced GC/GEJC

Chemo + |10 Chemo + |10

Chemo + 10

Chemo + 10
Biomarker X
Chemo + |0 + biomarker Chemo + 10 + biomarker

~ Xdirected therapy X directed therapy

Chemo + |O + biomarker
Y directed therapy

Biomarker Y

Koerner AS, et al. 2023; Cancers , 15, 4114. https.//doi.org/10.3390/cancers15164114
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New Approach (Precision Medicine)

Obesity
Pathophysiology

Energy balance

INTAKE EXPENDITURE

- Hunger - Resting energy

- Satiation expenditure

- Satiety/return - Physical activity

to hunger (NEAT)
- Emotional eating - Exercise

Acosta A, et al. Obesity 2021; 29: 662-671

Hungry Brain
16%

Emotional

Hunger
12%

Slow Burn
12%

15% unknown



Precision Medicine

‘I

Obesity comorbidities

Type 2 Diabetes

Non-alcoholic fatty liver disease
Gastroesophageal reflux disease
Obstructive sleep apnea
Polycystic ovarian syndrome

Eating behaviours

Food addiction .

Binge ealing .

* Mental health conditions
« executive control
» Cognitive control

* Economic status

/ *» Residence

Anthropometric factors

Age
Gender
Body mass index

Reviews in Endocrine and Metabolic Disorders (2023) 24:961-977
https://doi.org/10.1007/s11154-023-09801-9

Towards precision medicine in bariatric surgery prescription

Sofia S. Pereira’2( - Marta Guimaraes'?>{ . Mariana P. Monteiro'2()

Psychosocial and economic factors Genetic background

* Monogenic obesity

* Presence of SNPs
(e.g., SNPs in genes
FTO, POMC, MC4R,

LEP, LEPR)
Circulating biomarkers
microRNAs
Metabolites

Enteroendocrine hormones

Pereira SS, et al. Rev Endocr Metab Disor 2023 24:961-977 https.//doi.org/10.1007/s11154-023-09801-9



Reviews in Endocrine and Metabolic Disorders (2023) 24:961-977
https://doi.org/10.1007/s11154-023-09801-9

The Next Era in BarniatricS | oo

Sofia S. Pereira’2( - Marta Guimaraes'?>{ . Mariana P. Monteiro'2(>

* Phenotype-driven care
* “morbid obesity” disappeared

« Classify patients
- Not by BMI
- Metabolic subtype
- Visceral adiposity
- Insulin resistance
- Hepatic phenotype.

Al-driven decision
- will guide procedure selection

- Not surgeon preference.
Pereira SS, et al. Rev Endocr Metab Disor 2023 24:961-977 https.//doi.org/10.1007/s11154-023-09801-9




Epigenomics

Studies the complete set of epigenetic modifications on the genetic material. Epigenetic
&w il modifications are posttranslational modifications that affect protein synthesis and cell

function.

Pharmacogenomics
Studies the individual's genetic attributes and their effect on the response to
therapeutic drugs.

Nutrigenomics
Studies the role of nutrients and bioactive food components in gene expression.

Microbiomics
Studies the structure, function, and dynamics of a microbial community and its
interaction with its host.

Metabolomics
Studies the chemical processes within cells, biofluids, and tissues. These processes are influenced
by genetic and environmental factors.



Guidelines IFSO/ASMBS




Guidelines IFSO/ASMBS

Results

**ii\l Age limits expanded
——)

J Frailty m [‘.”
ad
§ e =G [3), kv

Benefit

{f} §EBCR

BMI >120%  nelated medic

J: Children/ 95 pc +  problems
= Adolescents
BMI >140%
95™ Pc

Results
n Special population

\\\Ej Bridge to joint
\\\ replacement

é\ Bridge to abdominal
-y wall hernia

00
b — Bridge to organ
J ; (Q}'TLOW transplant

> 2 yrs prior

Results

Higher risk population:
Surgery is still safe

Patients with
cirrhosis

Patients in need
for LVAD

New ASMBS / IFSO Guidelines on Indications for Metabolic and Bariatric Surgery 2022
Developed to Replace the NIH Consensus Guidelines from 1991

&




Bariatric Procedures

. Established
. LSG
- RYGB
Current » DS

| » SADI-s
Techniques - OAGB

 Emergent
« SASI
* 1B




From Restriction to Endocrine Reprogramming

Hormonal Shifts After Bariatric Procedures

Hormones
B GLP-11

Hm PYY T
B Ghrelin

80

(®)}
o
1

Relative Change (%)
B
o

N
o
1

. lleal Surgery

RYGB

Schauer et al., NEJM 2017; Mahawar et al., SOARD 2022



What Works and What Doesn't

 %TWL, Diabetes Remission, NASH across procedures

Metabolic Outcomes by Procedure

80+ Outcomes
[ %TWL

| W T2DM Remissi
mmm NASH Regression

Percentage

RYGB SG DS SADI-S

Schauer et al., NEJM 2017; Mahawar et al., SOARD 2022



lleal-Based Surgery: The New Frontier

« Stimulation of GLP-1 and PYY via early ileal exposure




The Next Era in Bariatric Surgery:

1. Targeted hormonal interventions

Surgical techniques will continue
moving distally, aiming to trigger
early ileal stimulation and enhance
PYY, GLP-1, FGF19, and GIP

antagonism.

New procedures like ileal
Interposition, duodenal diversion
without gastric manipulation, and
loop hybrids




RYGB SADI-s B SASI
complications ++ S +4 4
serious complications + +++ + +
weight loss +++ +++ +++
T2DM remission = +++ ++ s
HTN remission e +4++ ++ ++
Hyperlipidemia 4 ++ ++ ++
weight recurrence Fdot + + +
GERD - ++ e ++
malnutrition + I + +
learning curve e + s s
op time ++ +4++ ++ gl
reproducibility ++ + ++ ++
reversibility + + +4+ +++
conversion ++ 4 i ++
Revision e + + +4++




Future Trends: 2025-2035

Hybrid Al
hormonal phenotype
surgeries olgelililgle

Adolescent
early
Interventions




The Next Era in Bariatric Surgery

Surgery—Drug synergy
 GLP-1 analogs

- No competition
- Allies.

« Combination
- Minimally invasive procedures
- Incretin-based therapies
- Tailoring them to
« Patient phenotype
 Metabolic fingerprint

New pharmacotherapy

* Semaglutide 2.4 mg (FDA / EMA-approved)
+ Tirzepatide (GIP / GLP-la — Phase 3)

+ Cagrilintide-sema (amylin-GLP-la — Phase 2)
* Danuglipron (GLP-la small molecule — Phase

Total body weight loss

2)

molecule —
+ Setmelanotide® (FDA / EMA-approved)




The Next Era in Bariatric Surgery:
* Endoluminal and Robotic precision:

- EndoBarrier

- Duodenal mucosal resurfacing

- Intraluminal liners

Re-emerge Stronger / Better design / Longer

durability / Personalized

- Democratization of Robotic platforms

- Magnetic assisted surgery



Figure 4. K-FLEX (EasyEndo Surgical, Daejeon, Korea). The K-FLEX system is
composed of two surgical instruments, overtube, driving robot arm, and a master console
[20].

Robotics in Gastrointestinal Endoscopy

Surgical instrument | = Overtube

by Sang-Hyun Kim &, Hyuk-Soon Choi * &, Bora Keum & and Hoon-Jai Chun &

Figure 3. Flex Robotic System (Medrobotics, Raynham, MA, USA) [18]. (a) The robot’s
flexible distal end including two working channels with a needle-knife and grasper. (b)
Performing ESD with the robotic system using three-dimensional high-definition
visualization. A—Console with the physician controller. B—3-Dimensional high-definition
monitor. C—Base and drive of the robot. D—Instrument support assembly.

Master device

Kim SH, et al. 2021. Applied Sciences 11, no. 23: 11351.



Levita - MARS

> J Laparoendosc Adv Surg Tech A. 2021 Feb;31(2):194-202. dok: 10.1089/1ap.2020.0388.
Epub 2020 Jul 14, Chinical Trial > Surg Obes Relat Dis. 2021 Jan;17(1):147-152, dok: 10.1016/].s0ard.2020.08.017.

Epub 2020 Aug 26,

Magnetic Liver Retraction Decreases Postoperative
Pain and Length of Stay in Bariatric Surgery First prospective clinical trial of reduced incision
Compared to Nathanson Device bariatric procedures using magnetic liver retraction
Leonard K We?s:-. ', Gerardo Davalos ' Ra’mor\ Dlaz ! Ar\ﬂ':s Narvaez ', J\A‘n Esteban Perez ', Rafael Luengas !, Jose Galindo !, Melissa Castro 2, Andres Marambio 2, Guillermo Watkins ¢,
N o MR N Rort et Mario Rodriguez Del Rey 3, Cristobal Davanzo 3, Dana Portenier 2, Alfredo D Guerron 5
Afredo D Guerron

Affilistions + expand Affiliations + expand

PMID: 32678701 PMCID: PMC7885817 DO 10.1089/lap.2020.0388 PMID: 33011073 DOI: 10.1016/).s0ard.2020.08.017

> Obes Surg. 2019 Mar;29(3):1068-1073. doi: 10.1007/511695-018-03655-w.

Magnetic Liver Retraction: an Incision-Less
Approach for Less Invasive Bariatric Surgery
Matthew Davis ', Gerardo Davalos ', Camila Ortega ', Sugong Chen 1, Scott Schimpke ',

Kunoor Jain-Spangler *, Jin Yoo !, Keri Seymour ', Ranjan Sudan ', Dana Portenier !,
Alfredo D Guerron 2

Affiliations + expand
PMID: 30604079 DOI: 10.1007/511695-018-03655-w



First-in-Human Side-to-Side Magnetic Compression
Duodeno-ileostomy with the Magnet Anastomosis System

Michel Gagner'® . David Abuladze? - Levan Koiava?- J. N. Buchwald? - Nathalie Van Sante* - Todd Krinke®
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Vision for the Future

“The future of bariatric surgery is not about
making the stomach smaller. It's about making

the Patient’'s metabolic future bigger.”












"The Thinking Surgeon”
Oil on Canvas Dan Schein




