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WHO Global Health Observatory 2026

Obesity Prevalence Continues to Rise Everywhere in the World



The Lancet:  4 Entire Volumes, Dec 2012–Jan 2013 



Non-Communicable Communicable

2010

Percent of total DALYs from Communicable, 

Maternal, Neonatal & Nutritional Disorders

1990:  2/3 of death & disability were from communicable diseases

2010:  2/3 of death & disability were from non-communicable diseases

Fastest growing contributors to this:  high BMI and high blood glucose



High-BMI Attributable Death & Disability

Continue to Rise Worldwide

Global Burden of Disease Group

The Lancet 76:1 (2024)

Death Disability



High-BMI Attributable

Death & Disability

Continue to Rise Worldwide

in Every

Category of Disease

GBD

Lancet 76:1
(2024)

Death

Disability



Miss America:

An Undernourished Role Model?

Rubinstein and Caballero JAMA. 2000;283:1569-1569 



Among people who had lost ≥100 lbs 

with metabolic surgery, rather than be 

obese again:

• 100% would prefer to be deaf, dyslexic,  

diabetic, or have heart disease

• 92% would prefer to have a leg amputated

• 89% would prefer to be blind

Rand CS et al, Int J Obes 15:577





“Obesity is a
glandular problem:

    

Anonymous



“Obesity is a
glandular problem:

the salivary gland.”
    

Anonymous



Identical

Twins

Borjeson, et. al.,

Acta Ped Scand
65:279, 1976



Fraternal

Twins

Borjeson, et. al.,

Acta Ped Scand
65:279, 1976



Adopted Children’s Weight Correlates With

Weight of Their Biological, Not Adoptive, Parents

Stunkard et al, NEJM 314:193 

BMI of

Parents

(kg/m2)

Thin     Median  Overweight   ObeseThin       Median   Overweight   Obese

Biological Parents Adoptive Parents27

21

26
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Weight Category of Children
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In conditions of plenty,

body weight is 60-80% 

genetically determined











Body weight is regulated 

within a narrow, 

individualized range.



20 year old male

170 lb.

60 year old male

210 lb.

1 lb. per year = 3500 kcal/365 days...or…

~10 kcal/day







Body Weight Ballpark:

5-10% Volitional Control
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Usual

weight

Weight

loss

Weight

gain

“Adipostatic” Body Weight Regulation

Counter regulation
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“Adipostat” Model of Body-Weight Regulation

MW Schwartz, et al

Nature 2000

Leptin
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POMC

Schwartz et al., Nature, 2002



Meal-related

(Short-term)

Adiposity-related

(long-term)
Meal-related

(Short-term)

Leptin

PYY

Insulin

GLP-1

PYY

Oxyntomodulin

Gastric distension

Hypo-

thalamus

Hindbrain

Adapted from 

Marx J, 

Science 299:846, 2003
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Social, Emotional, & Environmental Factors Interact with Basic Energy Homeostasis

Historically, perturbing 

any one component of 

this redundant 

homeostatic system has 

not been very effective 



15%

weight

loss

n=1,961

STEP 1: Semaglutide vs. Placebo - No Diabetes

Wilding, et al.

NEJM 384:989 (2021)

Body

Weight

Change

(%)

Single Agonist



72

Time (weeks)

SURMOUNT-1: Tirzepatide vs. Placebo – No Diabetes

22%

weight

loss

Jastreboff AM et al.

NEJM 387:205 (2022)

Body

Weight

Change

(%)

n=2,539

Time (weeks)
72

Tirzepatide 5 mg Tirzepatide 10 mg Tirzepatide 15 mg Placebo

Double Agonist



Weight

Loss

(%)

Jastreboff AM et al.

NEJM 389:514 (2023)

Triple Agonist

Retratrutide vs. Placebo – No Diabetes

24%

weight

loss

Time (Weeks)



Retatrutide:  TRIUMPH-4 Results

Efficacy Estimand

Baseline BW=112.7 kg

Triple Agonist 29%

weight

loss



Investigational product launch timelines are estimates only based on publicly available information1

1.  Source: clinicaltrials.gov, company publications

2.  US Semaglutide Loss of Exclusivity (LOE) is 2032.  EU LOE is 2031.  China, Canada, India, and Brazil LOE is 2026.

AMY = amylin receptor agonist;  GCG = glucagon receptor agonist;  GIP = glucose-dependent insulinotropic polypeptide receptor agonist; 
GLP-1 = glucagon-like- peptide-1 receptor agonist

Emerging Obesity Management Medications Through 2032

Pre-2025
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2026

Survodutide

GCG; GLP-1

Retatrutide 

GIP; GCG; 
GLP-1

2027 2029 2030

CT-388

GIP; 
GLP-1

2032

Petrelintide

AMY

Cagrilintide

AMY

Eloralintide

AMY

Orforglipron

GLP-1

CagriSema

AMY; GLP-1

GSBR-1290

GLP-1

VRB-101

GLP-1 
Once weekly

MariTide 

GIP; GLP-1
Monthly inj.

AZD-6234

AMY

ACCG-2671

AMY

HS-20094

GIP; 
GLP-1

AZD6234+ 9550

GLP-1; 
GCG; AMY

Amycretin 

AMY; GLP-1

AZD5004

GLP-1

20312028

MariTide 

GIP; 
GLP-1

Oral

Injectable

Oral

Injectable

Oral

Injectable

Amycretin 

AMY; GLP-1

CT-996

GLP-1

Pemvidutide

GLP-1; 
GCG

KAI9531

GIP; 
GLP-1

Inj. 
Semaglutide 

LOE2

Oral 
Semaglutide

LOE2

Macupatide

GIP

Elora. / Tirz.

AMY; 
GLP-1;GIP

MET-097i

GLP-1
Monthly inj.

MET-233i

AMY

VK-2735i 

GIP; GLP-1

LY3549492

GLP-1

VK-2735o 

GIP; GLP-1

ABBV-295

AMY

BGM-1812

AMY

Ribupatide (oral)

GLP-1 / GIP

UBT251 

GIP; GCG; 
GLP-1
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Obesity meds augment

the benefits of

metabolic surgery &

metabolic endoscopy



Obesity Management Meds

Augment Benefits of Metabolic Surgery

White ME & Kushnir V. Gastrointest Endoscopy Clin N Am 34:743 (2024)

Tirzepatide

GRAVITAS RCT

BARI-OPTIMIZE RCT

Brown et al, JAMA Net Open 2025 RCT

BARI-STEP RCT



GRAVITAS RCT

Miras A, et al. 

Lancet D&E 7:549 (2019)

Liraglutide

Placebo

Time (weeks)

A1c

Change

(mmol/mol)

Body

Weight

Change

(kg)
Liraglutide

Placebo

Everyone had

undergone

RYGB or SG



BARI-OPTIMIZE RCT

Time (weeks)

Body

Weight

Change

(%)

Liraglutide

Placebo

Mok J et al. JAMA Surg 

158:1003 (2023)

Everyone had

undergone

RYGB or SG



Brown WA et al. JAMA Net Open  

8(10)e2539848 (2025)

Time (months)

Body

Weight

Change

(%)

Placebo

Liraglutide

Everyone had

undergone

RYGB, SG,

OAGB, or LABG

Brown et al RCT



BARI-STEP RCT

Semaglutide vs Placebo for Poor Weight Loss After RYGB or VSG

Body

Weight

Change

(%)

Time (weeks)
Stanley C, et al.

Nature Med (Epub 5/2026)

18%

Difference



BARI-STEP RCT

Semaglutide vs Placebo for Poor Weight Loss After RYGB or VSG

Time (weeks)
Stanley C, et al.

Nature Med (Epub 5/2026)

2.9% A1c

Difference

HbA1c

Change

(mmol/mol)

Patients with

Pre-Diabetes



BMI (kg/m2)

Baseline 24 Weeks

on TZP (2.5-10 mg/wk) Vinciguerra F, et al.

Obes Surg (Epub 6/2026)

18.1% TWL

Recurrent Weight Gain Following Metabolic Surgery or Endoscopy

Tirzepatide Promotes >18% Total Weight Loss at 24 Weeks After



Fadi Diab A, et al.

Obes Surg (August 2025)

Favors

ESG Alone

Favors

ESG + Incretin

Weight Loss with ESG +/- Incretin Meds

Liraglutide

Semaglutide

Real-world OMM

n = 985

%TWL



Metabolic/bariatric surgery 

is still more effective

than any medicine!



Incidence of Hard Adverse Outcomes with Metabolic Surgery vs. Incretin Meds

M6 Study

Aminian et al.

Nature Medicine

Sept 16, 2025

Death

↓ 32%

With MBS

MACE

↓ 35%

With MBS

Nephropathy

↓ 47%

With MBS

Retinopathy

↓ 54%

With MBS

n = 3932

Time (years) Time (years)

Time (years) Time (years)







Thank you







Meal-related

(Short-term)

Adiposity-related

(long-term)
Meal-related

(Short-term)

Leptin

PYY

Insulin

GLP-1

PYY

Oxyntomodulin

Gastric distension

Hypo-

thalamus

Hindbrain

Adapted from 

Marx J, 

Science 299:846, 2003

CCK

Adiposity-related

(Long-term)

Vagus

Nerve

Spinal

Nerves

GhrelinGhrelin





BASAL STATE

DS Weigle





HindbrainHypothalamus

Adapted from

Schwartz MW, et al

Nature 404:661



Cummings DE, Overduin J 

J Clin Invest  117:13



Adapted from

Schwartz MW, et al

Nature 404:661

HindbrainHypothalamus



Adapted from

Schwartz MW, et al

Nature 404:661

HindbrainHypothalamus



Adapted from

Schwartz MW, et al

Nature 404:661

HindbrainHypothalamus



Plasma Ghrelin Increases After Diet-Induced Weight Loss
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Matched

Obese

Cummings DE, et al.  NEJM 346:1623

Normal

Weight

Gastric

Bypass100

200

300

400

500

600

700

800

Plasma
Ghrelin
(pg/ml)

0
6

0
0

0
8

0
0

1
0

0
0

1
2

0
0

1
4

0
0

1
6

0
0

1
8

0
0

2
0

0
0

2
2

0
0

2
4

0
0

0
2

0
0

0
4

0
0  

Clock Time

Gastric Bypass

Wgt-Reduced Obese

Normal Weight

Detection
Limit

LB D

↓ Pro-Diabetic Ghrelin Levels



Do compensatory 

hormonal responses 

to weight loss

wane over time?



Persistent Compensatory Hormonal Adaptations to Sustained Weight Loss

Sumithran P, et al.  NEJM 365:1597



Benefits on Hard Outcomes with Incretin Meds in RCTs 

• Weight loss & diabetes improvement

– Improved lipids & bp

• ↓ Major adverse kidney events

– Perkovic V, NEJM 2024  (FLOW)

• ↓ Major adverse liver events

– Kanwal F, JAMA IM 2024

• ↓ Sleep apnea (↓ AHI by 50%)

– Malhotra A, NEJM 2024  (SURMOUNT-OSA)

• Osteoarthritis improvement

– Bliddal H, NEJM 2024

• ↓ CHF

– STEP-HFpEF & SUMMIT

• ↓ Major adverse cardiovascular events

– SELECT, SUSTAIN 6, SURPASS-CVOT



• GLP-1 Meds:       $3,000,000

• Metabolic Surgery:    $300,000

  

Cost to Save One Life



N = 262

Metabolic Surgery

Medical-Lifestyle

Cummings DE et al

(under review)
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Diabetes Remission Over 14 Years in ARMMS Study

Courculas AP, Cummings DE, et al

JAMA 33:654 (2024)



Cumulative All-Cause Mortality

Metabolic

Surgery

Controls

174,772

subjects

1.2 million

patient-yrs

of follow-up

Syn NL*, Cummings DE*…..Shabbir A.  Lancet 397:1830
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