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Lingvay I, Cohen RV et al, Lancet 2024

Clinical obesity is a 
multifaceted complex 

disease with signs, 
symptoms and 
complications

Obesity Is Not Just “Weight”



Heterogeneous response to obesity treatments

Perdomo C, Cohen RV et al, Lancet, 2023







15,398 ESG procedures

Endoscopic Sleeve Gastroplasty



Level 1b



Cohen 2019;Abbudayeh,2024



Metabolic and Bariatric Surgery



Long-term significant WL

Data are mean ±95% confidence interval

Sjöström L et al. JAMA 2012;307:56–65
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RCTs of metabolic surgery x BMT, at least 2 years 
of FU, glucocentric outcomes

Lingvay ….Cohen Lancet 2022
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Non- glucocentric endpoints



JACC, Feb 2024

Primary outcome was at least a 30% reduction in total number 

of antihypertensive medications



The Lancet  , online Nov 11,2022

MOMS TRIAL

X



MOMS trial

• Best Medical 
Treatment

✓ Metformin
✓ GLP1 RA
✓ SGLT-2 i
✓ Insulin
✓ Glitazones
✓ DPP4 i
✓ ACEi/ARB
✓ Statins
✓ Diuretics

• RYGB + BMT

✓ ACE/ARB
✓ Statins
✓Metformin
✓Multivitamins

+



MOMS trial – 5 years outcomes

Primary outcome – uACR- continuous variable 

The geometric mean for albuminuria levels 
was 46%

lower after RYGB (P = 0.001)

+ BMT



NO BMT pt reached normal BMI
53% after RYGB (P < 0.001)

Only 22.5% BMT achieved >15% TBWL
90% RYGB  >15% TBWL Glycemic control



Cv events and mortality



Lancet, 05/21

✓Reduction of all-cause mortality

✓Overall ~ 50%

✓Pre-existing T2D ~ 60% reduction

✓No T2D @ baseline ~ 30% reductionMetanalysis

174.772 pts



July,11,2023

July12,2023

26 years FU, SOS study

Less fatal CVE,w or w/oT2D

Less cancer deaths,w or 

w/oT2D



RYGB induces system-wide physiological changes

Gut Hormones

Insulin secretion

Insulin sensitivity

Insulin sensitivity

Bile Acids

Energy expenditure

Gut hormone secretion

Microbiota composition

Intestinal Glucose Metabolism

Lowering Blood Sugar Levels

Gut Microbiota

Insulin sensitivity

GI Nutrient Sensing

Insulin sensitivity

MBS physiological Mechanisms

HIF2

Changes in
Iron Metabolism

Glucose Transport

SGLT-1 & Na+



Complications and mortality continuous 
decrease

Complications

Mortality

Cases/year



Lancet DE, July 2023



DECISIONS ARE MORE IMPORTANT 
THAN INCISIONS

BEST OUTCOMES 





2024

OMM Timing

OMM

OMM

70% Sema and Liraglutide
30% other agents, including NB 



Adjuctive 

pharmacotherapy

RYGB pts with  T2D 

have  higher 

mortality during FU 

than without T2D

SoReg, Scandinavian Obesity 
Surgery Registry

65,345 pts up to 10y FU, all 

after RYGB

Lower mortality 
if T2D remission 
@1y
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Addition of pharmacotherapy





OMMs before
surgery

Controversial data 



OMMs before MBS

Grade Consensu
s (%)

Nr.of 
rounds

Nr.of 
total 
votes

There is insufficient high-level evidence 
to recommend the routine use of 
OMMs for weight loss before MBS

A+ 100 2 37

IFSO Consensus 2024 Cohen RV et al, BJS, 2024



OMMs after MBS

Grade Consensu
s (%)

Nr.of 
rounds

Nr.of 
total 
votes

Emerging evidence indicates that 

the weight loss induced by OMMs is 

similar among people who have or 

have not undergone MBS

A+ 100 2 36

Mok et al, 2023

Cohen RV et al, BJS, 2024



IFSO Consensus 2024

OMMs after MBS

Grade Consensu
s (%)

Nr.of 
rounds

Nr.of 
total 
votes

When used after MBS, there 

appears to be no increased 

incidence of side effects of OMMs 

compared to non-surgical patients

A 97 3 34

Cohen RV et al, BJS, 2024



Study Overview

111 surgery-naive patients (72.5%) 40 post-MBS patients (26.1%)

Predominantly female (77.5% surgery-naive, 75.0% post-MBS)

Median age: 45.0 years (surgery-naive), 51.5 years (post-MBS)
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Sept 2025



Treatment Protocol & Dosing

Starting dose: 8mg naltrexone/90mg bupropion daily 
(one tablet)

Target dose: 32mg naltrexone/360mg bupropion daily 
(two tablets twice daily)

Escalation: Weekly increases per manufacturer protocol

Flexibility: Submaximal doses allowed for: 

Adverse effects management
Sufficient therapeutic response

Follow-up visits were scheduled at 4 and 12 months after treatment initiation 

3



No dose-dependent effect

Sufficient Subjective Effect (Primary reason) 

Surgery-naive: 62.1% Post-MBS: 63.6%



Treatment Persistence Rates

4-Month Persistence:

Surgery-naive: 46.9% (52/111 patients)
Post-MBS: 67.5% (27/40 patients)

12-Month Persistence:

Surgery-naive: 38.5% (20/52 patients)
Post-MBS: 63.0% (17/27 patients)

Key Finding:

Post-MBS patients showed significantly higher treatment 

persistence rates at both time points 



IFSO Consensus 2024

Grade Consensu
s (%)

Nr.of 
rounds

Nr.of 
total 
votes

Treatments with OMMs after MBS 

should generally be withheld until 

the achievement of weight plateau 

unless there is a compelling clinical 

need for earlier initiation

A+ 100 3 33

Disclosing the effects of MBS before the introduction of OMMs

OMMs after MBS

When to start

Cohen RV et al, BJS, 2024



IFSO Consensus 2024

OMMs after MBS (OMMs or revisional surgery)

Grade Consensu
s (%)

Nr.of 
rounds

Nr.of 
total 
votes

For patients with recurrent 

weight gain, treatment with 

available OMMs should be 

considered prior to revisional 

surgery.

A 92 1 38

✓ Revisional MBS = higher morbidity, no robust data on 

outcomes

✓ Excellent safety profile and efficacy of OMMs

Cohen RV et al, BJS, 2024





IFSO Consensus 2024

OMMs after MBS

Grade Consen
sus (%)

Nr.of 
rounds

Nr.of 
total 
votes

Future research is needed to 

identify predictors of which patients 

are likely to derive substantial 

benefit from combined pharmaco-

surgical therapy for obesity and its 

complications

A+ 100 3 35

✓ Precision Medicine
✓ Phenotyping persons with obesity





Personalized Treatment Selection

AI Analyzes  medical history, exams and 
past treatments to recommend which 
patients will respond best to surgery, 

pharmacotherapy, combined strategies 
and which OMM

AI Clinical Risk Stratification and phenotyping
   



Obesity treatment TODAY
Oncology model

What would an oncologist do ?

Surgical treatment Combination therapy, when needed

Neoadjuvant therapy

Adjuvant therapy

Reoperative therapy

Least invasive

Most invasive

Access to full spectrum of therapy

Adapted from Lingvay I , Cohen RV, Lancet 2024

ESG in  selected pts
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Thank You

ricardo.cohen@haoc.com.br

X= @rvcohen 

mailto:ricardo.cohen@haoc.com.br
mailto:ricardo.cohen@haoc.com.br
mailto:ricardo.cohen@haoc.com.br


Disclosures

Gila Therapeutics and Phenomix Sciences have licensed Dr. Acosta’s research technologies 
from University of Florida and Mayo Clinic. 

Consultant Fees in the last 5 years from Structure Therapeutics, Rhythm Pharmaceuticals, Gila 
Therapeutics, Amgen, General Mills, Regeneron, Boehringer Ingelheim, Novo Nordisk, Currax, 
Nestle, Phenomix Sciences, Busch Health, RareDiseases. 

Funding support from the National Institute of Health, Delaney Foundation, Dairy Management 
Institute, Vivus Pharmaceuticals, Apollo Endosurgery, Satiogen Pharmaceuticals, Spatz Medical, 
Rhythm Pharmaceuticals, Regeneron, Boehringer Ingelheim, Novo Nordisk. 
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Obstacles In the obesity pandemic

1. Modified from Abu Dayyeh BK et al. Lancet. 2022;400(10350:441-451. 2. Trujillo JM et al. Ther Adv Endocrinol Metab. 2021;12:2042018821997320. 3. Ard J et al. Adv Ther. 2021;38(6):2821-2839.  

HETEROGENEOUS OUTCOMES1 HIGH COST2
LIMITED PATIENT ACCESS3
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Mean TBWL%: -13.4%

Semaglutide 2.4 mg

N= 113
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Heterogeneity of response to weight loss 
interventions

Only treatments for which 1-year data were available have been included. To enable comparison between different treatment modalities, percentage changes for total bodyweight are presented, as placebo-subtracted 

data are not usually reported in studies of lifestyle interventions and bariatric surgery. aFor endoscopic intervention, mean results for intragastric balloon and endoscopic gastroplasty are shown for which data were 

available. bFor surgery, mean results for sleeve gastrectomy and Roux-en-Y gastric bypass have been given as they account for 95% of all bariatric surgeries worldwide. cFor tirzepatide, since published data reached 

only 25% weight loss or more, the proportion of participants obtaining higher weight losses has been presumptively assigned following the unimodal distribution observed for other anti-obesity medications.

1. Perdomo CM et al. Lancet. 2023;401:1116-1130. 2. Data on file. Currax Pharmaceuticals LLC. 62

Heterogeneity in weight loss response after approximately 12 months1,2 

Lifestyle intervention1 Endoscopic intervention1,a Surgery1,b

Naltrexone-bupropion ER2 Semaglutide 2.4 mg1 TIrzepatide 15 mg1,c



z

Overview of AOMs approved for long-term use

aOther sympathomimetic amines approved for the short-term management of obesity in the US include phendimetrazine, benzphetamine, and diethylpropion.
bMost frequent AEs as listed in the respective product prescribing information.

AE, adverse event; AOM, antiobesity medication; GI, gastrointestinal; LBM, lean body mass.

1. Orlistat. Prescribing information. H2-Pharma LLC; 2022. 2. Qsymia. Prescribing information. Vivus LLC: 2024. 3. CONTRAVE® [prescribing information]. Nalpropion Pharmaceuticals LLC.; 2024. 4. Saxenda® Prescribing information. Novo 

Nordisk; 2024. 6. Wegovy® Prescribing information. Novo Nordisk; 2024. 6. Sargeant JA et al. Endocrinol Metab. 2019;34:247-262. 7. Zepbound  Prescribing information. Eli Lilly and Company; 2024. 63
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Liraglutide

Tirzepatide

Naltrexone-

bupropion ER3 Incretin mimetics4-7Phentermine-

topiramate ER2,a

Semaglutide
16/180 mg BID

7.5 mg/46 mg once daily

 15 mg/92 mg once daily

3 mg QD 

2.4 mg weekly

5-15 mg weekly

Most common AEsb

• GI AEs
• Headache
• Dizziness
• Dry mouth
• Insomnia

Most common AEsb

• GI AEs
• Headache
• Fatigue
• Injection site reactions

Other considerations
• Risk for pancreatitis
• Risk for hypoglycemia
• Risk for greater LBM loss?

Most common AEsb

• Paresthesia
• Dizziness
• Insomnia
• Dry mouth

Other considerations
• Controlled substance
• Known teratogenesis

Other considerations
• Contraindicated in seizure 

disorders and uncontrolled 
hypertension

Orlistat1

120 mg TID 

with meals (Rx)

60 mg TID 

with meals (OTC)

Most common AEsb

• Oily spotting
• Flatus with discharge
• Fecal urgency or incontinence
• Fatty/oily stool
• Oily evacuation

Other considerations
• Drug interactions
• Decreased vitamin absorption
• Oxalate nephrolithiasis



Considerations for AOM selection

CV, cardiovascular; GI, gastrointesitnal; OOP, out-of-pocket; OSA, obstructive sleep apnea; T2D, type 2 diabetes.
aAlso recommended to prescribe a daily multivitamin with orlistat owing to resulting malabsorption of fat soluble vitamins.
bER naltrexone-bupropion contraindicated in persons undergoing abrupt discontinuation of alcohol. Monitor for mood or behavioral changes.

1.Lewis KH et al. BMJ. 2024;384:e072686. 2.  Acosta A et al. Obesity. 2021;29:662-671. 64

z

Naltrexone-

bupropion ER1,2 Incretin mimetics1,2
ER phentermine/ 

topiramate1,2Orlistat1,2

Special benefits

• OTC formulation available

• Lower OOP costs for 

patients without coverage

Ideal use case

Patient who is not worried 

about GI adverse effects 

or is adhering to a very low 

fat dieta

Special benefits

• Migraine prophylaxis

• Lower OOP costs for 

patients without 

coverage

Ideal use case

Patient with no CVD 

history, with history of 

migraine headache and no 

uncontrolled hypertension 

or risk of becoming 

pregnant

Special benefits

• Depression

• Tobacco cessation

• Lower OOP costs for 

patients without 

coverage

Ideal use case

Patient with depression, 

tobacco use disorder, 

alcohol use disorderb, 

and no uncontrolled 

hypertension 

Special benefits

• T2D

• Substantial weight loss 

• OSA

Ideal use case

Patient with >15% weight 

loss clinically indicated, with 

CV complications, prior MI, 

OSA, and/or diabetes



Should the high prevalence of addiction disorders after 
bariatric surgery influence AOM selection?

AUD, alcohol use disorder; BED, binge eating disorder; LAGB, laparoscopic adjustable gastric banding; RYGB, Roux-en-Y gastric bypass.

1. Reas DL et al. Eur Eating Disord Rev. 2025;33:544-550. 2. Nasser K et al. Surg. Endosc. 2023;37:703-714. 3. Scheen AJ et al. Diabetes Metab. 2025;51:101612. 4. Kenkre JS et al. Curr Obes Rep. 

2024;13:596-616. 65

8.1%
Prevalence of de novo BED

10 years after bariatric 

surgery (N=183)1

NEW PERSISTENT
6.0%
Pooled prevalence of new 

persistent opioid use after 

bariatric surgery from  

meta-analysis of 4 studies2

opioid use2

7.3X
increased risk 

of AUD3

UP TO

Among patients after bariatric surgery from 

review of 10 observational and/or 

retrospective cohort studies3

The risk of AUD post-surgery is greater with RYGB 

compared with sleeve gastrectomy and LAGB.3,4 

7%TO 21% New-onset AUD4

Among post-bariatric surgical patients from a 

review of medium- and long-term studies4

BED1
DE NOVO



BMI, body mass index; CVD, cardiovascular disease; HTN, hypertension

Glucose 
homeostasis

Fibro-
inflammation

Hedonic/ 
reward

Energy 
balance 

regulation

Obesity Severity = BMI - fat mass

Social Determinants of Health

OMICS

Genetics

Epi-Genetics

Metabolomics

Proteomics

Exposomics

Obesity-related Diseases

+280 diseases

Cancer (some)

CVD

HTN

Diabetes

Heterogeneity and complexity of obesity

66



Understanding the heterogeneity of obesity 
through energy balance phenotypes

• We stratify obesity based on 
energy balance and behavioral 
phenotypic traits1 

1. Acosta A et al. Gastroenterology. 2015;148:537-546. 68



Understanding the heterogeneity of obesity 
through energy balance phenotypes

• We stratify obesity based on 
energy balance and behavioral 
phenotypic traits1 

1. Acosta A et al. Gastroenterology. 2015;148:537-546.

Hungry GutHungry Brain

Emotional Eater Slow Burn

Energy expenditureEmotional eating

Satiation Post-prandial satiety

69



Understanding the heterogeneity of obesity 
through energy balance phenotypes

• We stratify obesity based on 
energy balance and behavioral 
phenotypic traits1

• Antiobesity interventions that 
target a specific obesity phenotype 
improves weight loss outcomes 
by 1.7 to 2 fold2-11   

1. Acosta A et al. Gastroenterology. 2015;148:537-546. 2. Acosta A et al. Physiol Rep. 2015;3(11):e12610. 3. Halawi H et al. Lancet Gastroenterol Hepatol. 2017;2(12):890-899. 4. Gómez V et al. Obesity 

(Silver Spring). 2016;24(9):1849-1853. 5. Abu Dayyeh BK et al. Clin Gastroenterol Hepatol. 2017;15(1):37-43.e1. 6. Vargas EJ et al. BMJ Open Gastroenterol. 2019;6(1):e000273. 7. Acosta A et al. Obesity 

(Silver Spring). 2021;29(4):662-671. 8. Campos A et al. Obesity Surgery. 2022;32(8):2632-2640. 9. Cifuentes L et al. EClinical Medicine. 2023;58:101923. 10. Vargas EJ et al. Gut. 2023;72(6):1073-1080. 

11. Gala K et al. Obesity Surg. 2023;33(4):1284-1288. 70



Understanding the heterogeneity of obesity 
through energy balance phenotypes

• We stratify obesity based on 
energy balance and behavioral 
phenotypic traits1

• Antiobesity interventions that 
target a specific obesity phenotype 
improves weight loss outcomes 
by 1.7 to 2 fold2-11  

• Phenotyping is not scalable; it is 
expensive, time-consuming and 
limited to a few academic centers12

1. Acosta A et al. Gastroenterology. 2015;148:537-546. 2. Acosta A et al. Physiol Rep. 2015;3(11):e12610. 3. Halawi H et al. Lancet Gastroenterol Hepatol. 2017;2(12):890-899. 4. Gómez V et al. Obesity 

(Silver Spring). 2016;24(9):1849-1853. 5. Abu Dayyeh BK et al. Clin Gastroenterol Hepatol. 2017;15(1):37-43.e1. 6. Vargas EJ et al. BMJ Open Gastroenterol. 2019;6(1):e000273. 7. Acosta A et al. Obesity 

(Silver Spring). 2021;29(4):662-671. 8. Campos A et al. Obesity Surgery. 2022;32(8):2632-2640. 9. CIfuentes L et al. EClinical Medicine. 2023;58:101923. 10. Vargas EJ et al. Gut. 2023;72(6):1073-1080. 11. 

Gala K et al. Obesity Surg. 2023;33(4):1284-1288. 12. Anazco D, Acosta A. Int J Obes (Lond). 2025;49(3):452-463. 71



Biomarker for obesity phenotypes

• Machine-learning gene risk 
score (ML-GRS) to predict 
appetite phenotypes

– Hungry Gut (abnormal postprandial 

satiety) and Hungry Brain 

(abnormal satiation)

– 41 candidate genes from the 

gut-adipose-brain pathway

Cifuentes L et al. Cell Metab. 2025;37(8):1655-1666.e5. 72



Biomarker for obesity phenotypes

• Machine-learning gene risk 
score (ML-GRS) to predict 
appetite phenotypes

– Hungry Gut (abnormal postprandial 

satiety) and Hungry Brain 

(abnormal satiation)

– 41 candidate genes from the 

gut-adipose-brain pathway

– Using machine-learning techniques, 

the most informative GRS were 

selected to create the biomarker to 

predict hungry gut phenotype

Cifuentes L et al. Cell Metab. 2025;37(8):1655-1666.e5.

Cifuentes L, et al. Accepted at Cell Metabolism

Development of ML-GRS

෍𝜷𝑔

෍𝜷𝑔

෍𝜷𝑔

𝛫(𝑥, 𝑦)

Support Vector Machine

Manhattan Plot – GWAS 
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Biomarker for obesity phenotypes

• Machine-learning gene risk 
score (ML-GRS) to predict 
appetite phenotypes

– Hungry Gut (abnormal postprandial 

satiety) and Hungry Brain 

(abnormal satiation)

– 41 candidate genes from the 

gut-adipose-brain pathway

– Using machine-learning techniques, 

the most informative GRS were 

selected to create the biomarker to 

predict hungry gut phenotype

CTS, calories to satisfaction; GRS, genetic risk score; ML, machine-learning.

Cifuentes L et al. Cell Metab. 2025;37(8):1655-1666.e5.
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Validation    - AUC=0.82

Performance of the ML-GRS model 

to predict appetite phenotype 

• Hungry Gut Positive (HG+), as CTS - ML-GRS < 0.50

• Hungry Brain Positive (HG+), as CTS - ML-GRS > 0.50

95%CI: 0.81-0.89 

95%CI: 0.67-0.95
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Satiation or CTSGRS prediction of response to 
phentermine-topiramate ER

CTS, calories to satisfaction; GRS, genetic risk score. 

Cifuentes L et al. Cell Metab. 2025;37(8):1655-1666.e5.
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Phentermine-Topiramate ER

Placebo

CTSGRSAll

Cifuentes L, et al. Accepted at Cell Metabolism

80 patients  (BMI: 38 ± 6.9 kg/m2)

From placebo-controlled, 52-week trial of 

Phentermine-topiramate ER 7.5/46mg daily
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CTSGRS prediction of response to liraglutide

CTS, calories to satisfaction; GRS, genetic risk score; SC, subcutaneous. 

1. Maselli et al. Obesity. 2022;30(8):1608-1620. 2. Cifuentes L et al. Cell Metab. 2025;37(8):1655-1666.e5.

Randomized placebo-controlled, double-blinded trial1 

Liraglutide 3 mg SC daily for 16 weeks

N= 121 patients (BMI: 39.09 ± 7.40 kg/m2)
1 Maselli et al., Obesity, 2022 

2 Cifuentes L, et al. Accepted at Cell Metabolism

CTSGRSAll participants 

-0.3%

-5.7%

-0.4%

-6.7%

-3.4%

+1%

76



Clinical utility: hungry gut test and weight loss 
outcomes to semaglutide

CTS, calories to satisfaction; GRS, genetic risk score; SC, subcutaneous.
aNumber of participants with weight values/number of possible particiants.

Fansa S et al. Presented at ADA. 2024.

* p= 0.01* p= 0.04 

n/Na

Start 3 months 6 months 9 months 12 months

Hungry Gut + 51/51 36/50 40/45 24/32 19/22

Hungry Gut  - 33/33 26/33 24/30 24/27 16/24
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-5.9

-11.0

-14.4

-19.5

-4.7

-9.3
-10.3 -10.0

2-fold higher weight loss 
associated with hungry gut-positive 

at 12 months compared with 

hungry gut-negative

• Prospective cohort real-world 

evidence of semaglutide 

2.4 mg SC weekly

• N=84 patients 
(BMI: 38 ± 7.40 kg/m2)

CTSGRS <0.50 (low)

Hungry gut-positive

CTSGRS >0.50 (high)

Hungry gut-negative
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Emotional hunger phenotype: questionnaires for 
clinical validity of naltrexone-bupropion ER

GAD-7, Generalized Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9; TBWL, total body weight loss.

Villamarin J et al…Acosta A. Accepted at Obesity Week 2025.

1 Maselli et al., Obesity, 2022 

2 Cifuentes L, et al. Accepted at Cell Metabolism

12-month weight loss outcomes in patients with high vs low 

depression/anxiety levels treated with naltrexone-bupropion ER 
Retrospective, 12-month, real-world evidence

N=185

78

(-) GAD-7 and PHQ <10

(+) GAD-7 or PHQ-9 ≥10

(++) GAD-7 and PHQ-9 ≥10

185 patients

Mean age 52.1 ±13.9 y

83% female
BMI 39.4 ± 7.5 kg/m2



Obesity phenotypes and endoscopic sleeve 
gastroplasty: multicenter study

BMI, body mass index; OSA, obstructive sleep apnea.

Fredrick et al., Acosta A. Presented at DDW 2025.

Emotional hunger 

(n=14)

Hungry brain 

(n=19)

Hungry gut 

(n=16)

Female (n, %) 12 (85.7%) 15 (84.2%) 15 (93.8%)

Age at Procedure, years
50.5 (3.1)

48.1 (2.6) 44.5 (2.9)

BMI at Procedure, kg/m2

38.6 (5.1)
37.3 (4.6) 38.3 (4.2)

Comorbidities

Type 2 diabetes mellitus 
3 (21.4%)

3 (15.8%) 0 (0.0%)

Anxiety 5 (35.7%) 7 (36.8%) 5 (31.3%)

Depression 5 (35.7%) 4 (21.1%) 8 (50.0%)

Hypertension 4 (28.6%) 4 (21.1%) 1 (6.3%)

Hyperlipidemia 4 (28.6%) 6 (31.6%) 6 (37.5%)

OSA 2 (14.3%) 5 (26.3%) 4 (25.0%)

Fredrick et al.,… Acosta A., Presented at DDW 2025

Participant demographics (n=49)
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Obesity phenotypes and endoscopic sleeve 
gastroplasty

Fredrick Tet al.… Acosta A. Presented at DDW 2025.

Baseline 3 Months 6 Months 12 Months 18 Months 24 Months

EH 0% -9% -10% -14% -13% -13%

HB 0% -12% -13% -15% -15% -14%

HG 0% -19% -20% -21% -21% -21%
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Hungry Gut Positive (Low CTSGRS <0.50) are best responders to ESG. 

Fredrick et al.,… Acosta A., Presented at DDW 2025
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RYGB & genetics: leptin-melanocortin pathway

RYGB, Roux-en-Y gastric bypass. 

Campos A et al. Obesity Surgery. 2022;32(8):2632-2640.

Eligible patients were 

genotyped for heterozygous 

variants in the leptin-

melanocortin pathway

Data was abstracted 

from the electronic 

medical record for up to 

15 years after surgery

Each carrier of a 

heterozygous variant was 

randomly matched with 2 

non-carrier controls based 

on: sex, age, BMI, & years 

since surgery.  

50,000 participants of the 

Mayo Clinic Biobank were 

assessed for patients with 

history of RYGB 

Methods

15 years 
after 

RYGB
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RYGB and carriers of leptin-melanocortin mutations
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Obesity phenotypes and bariatric surgery–RYGB

CTS, calories to satisfaction; LMP, leptin-melanocortin pathway; RYGB, Roux-en-Y gastric bypass; TBWL, total body weight loss.

Data are presented as LSM ± SEM.

Espinosa MA et al.… Acosta A. Presented at DDW 2025.

0 3 6 9 12 15 18 2 3 4 5 6 7 8 9 10 11 12 13 14 15

-40

-30

-20

-10

0

TB
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L 
%

Months Years

Number of participants

Eligible patients were 

genotyped for 

heterozygous variants in 

the leptin-melanocortin 

pathway (LMP+ or LMP-)

Data was abstracted from 

the electronic medical 

record for up to 15 years 

after surgery

50,000 participants of the 

Mayo Clinic Biobank were 

assessed for patients with 

history of RYGB 

Methods

15 years 

after 

RYGB

Calories to Satiation 

Gene Risk Score was 

calculated (CTSGRS 

low or high)
� �

� �

� �

� ( � , � )

Manhattan Plot – GWAS 

-20.3

-18

-4.0 LMP+ High CTSGRS

LMP+ Low CTSGRS

LMP- Low CTSGRS

LMP- High CTSGRS

15-year TBWL% 
(P=0.0006; n=112)

-24.8

10-year TBWL%
 (P=0.013; n=194)

LMP+ High CTSGRS

LMP+ Low CTSGRS

LMP- Low CTSGRS

LMP- High CTSGRS

-19.1

-12.9

-20.4

-23.4
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Sleeve & genetics: leptin-melanocortin pathway

RYGB, Roux-en-Y gastric bypass. 

Feris F et al… Acosta A. Obesity Surgery. 2023;33(7):2246-2249.

Eligible patients were 

genotyped for 

heterozygous variants in 

the leptin-melanocortin 

pathway

Data was abstracted 

from the electronic 

medical record for up to 

6 years after surgery

Each carrier of a 

heterozygous variant was 

randomly matched with

2 non-carrier controls 

based on: sex, age, BMI, 

& years since surgery  

50,000 participants of 

the Mayo Clinic 

Biobank were assessed 

for patients with history 

of RYGB 

Methods

15 years 
after 

RYGB

Sleeve and carriers of leptin-melanocortin mutations
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TORe- RYGB & genetics: leptin-melanocortin pathway

RYGB, Roux-en-Y gastric bypass. 

Gala K et al. Obesity Surgery. 2024;34(11):4203-4211.

Eligible patients were 

patients with RYGB plus 

TORe who genotyped for 

heterozygous variants in the 

leptin-melanocortin pathway

Data was abstracted 

from the electronic 

medical record for up to 

1 years after procedure

All participants including. 

No matching. 

50,000 participants of the 

Mayo Clinic Biobank were 

assessed for patients with 

history of RYGB 

Methods

15 years 
after 

RYGB
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Hungry brain Hungry gut Emotional hunger Slow Burn

MEDICATIONa

ENDOSCOPYa

SURGERY

Phentermine-

topiramate ER

Vagal nerve block

Liraglutide

Semaglutide

Tirzepatide 

Intragastric balloons

Endoscopy sleeve 

gastroplasty

Naltrexone-bupropion ER

Laparoscopic sleeve 

gastrectomy 

Roux-en-Y gastric 

bypass

LIFESTYLE 

INTERVENTION
Hungry brain diet Hungry gut diet

Behavioral therapy 

Hungry feelings diet 

• Intense exercise plan

• Slow burn diet 

4Gomez V, et al., Obesity. 2016
5Abu Dayyeh BK, et al., Clin Gastro Hepatol. 2017 
6Vargas EJ, et al., BMJ Open Gastroenterol. 2019 

10Vargas EJ, et al, Gut, 2023
11Gala K, et al., Obesity Surgery, 2023
12 Cifuentes L, et al. Accepted at Cell Metabolism

Precision Obesity: cost-effective-phenotype based 
obesity solution

aValidated in randomized clinical trials.

1. Acosta A et al. Gastroenterology. 2015;148:537-546. 2. Acosta A et al. Physiol Rep. 2015;3(11):e12610. 3. Halawi H et al. Lancet Gastroenterol Hepatol. 2017;2(12):890-899. 4. Gómez V et al. Obesity 

(Silver Spring). 2016;24(9):1849-1853. 5. Abu Dayyeh BK et al. Clin Gastroenterol Hepatol. 2017;15(1):37-43.e1. 6. Vargas EJ et al. BMJ Open Gastroenterol. 2019;6(1):e000273. 7. Acosta A et al. Obesity 

(Silver Spring). 2021;29(4):662-671. 8. Campos A et al. Obesity Surgery. 2022;32(8):2632-2640. 9. CIfuentes L et al. EClinical Medicine. 2023;58:101923. 10. Vargas EJ et al. Gut. 2023;72(6):1073-1080. 11. 

Gala K et al. Obesity Surg. 2023;33(4):1284-1288. 12. Cifuentes L et al. Cell Metab. 2025;37(8):1655-1666.e5. 85



Key take-away points

• “One-treatment-fits-all” is not working

• Obesity is a complex and heterogenous disease with multiple 

phenotypes

• Phenotype-guided classification and interventions double weight loss 

• Biomarker predicts phenotypes and identifies best responders to 

obesity interventions
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Obstacles In the obesity pandemic

1. Modified from Abu Dayyeh BK et al. Lancet. 2022;400(10350:441-451. 2. Trujillo JM et al. Ther Adv Endocrinol Metab. 2021;12:2042018821997320. 3. Ard J et al. Adv Ther. 2021;38(6):2821-2839.

HETEROGENEOUS OUTCOMES1 HIGH COST2
LIMITED PATIENT ACCESS3
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Mean TBWL%: -13.4%

Semaglutide 2.4 mg

N= 113

Better outcomes with 

MyPhenome Test (CTSGRS) Obesity Rx cost-effective? Increase access 

and reduce stigma?
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Case Study 

and Q&A
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Thank you!
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