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Please, Don’t Forget:

•ALL health benefits of GLP-1RAs have already been 

shown with metabolic surgery in the past 2 decades:

– Diabetes

– CV benefits

– Renoprotective

– MASH

– OSA

– Osteoarthritis

– Survival benefits

– QoL improvement
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Take Home Message

Losing large amount of weight (by AOM, 

metabolic surgery, etc) can prevent and/or 

reverse health consequences of obesity.
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Macrovascular & 

Microvascular 

Morbidity & 

Mortality after 

Metabolic surgery vs 

Medicines
• 3932 Cleveland Clinic patients with BMI ≥30 and T2DM

• Metabolic surgery (n=1657) vs GLP1-RA (n=2275) 

 from 2010 to 2017. Follow-up ended in Dec 2022.

• GLP-1RAs during follow-up:

Liraglutide    (65.4%)

Dulaglutide   (48.6%)

Exenatide     (32.5%)

Semaglutide (26.5%)

Tirzepatide   (4.4%)

Lixisenatide  (2.9%)



Metabolic Surgical Procedures 
(N=1657)

Gastric Bypass             Sleeve Gastrectomy 

      N=1015 (61%)                     N=642 (39%)

  



M6: Change in Weight and Hemoglobin A1c
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All-Cause Mortality                             MACE-4
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HR 0.68 (95% CI, 0.48-0.96)
ARR 3.8% (95% CI, 0.3%-7.2%)
P=0.028 
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2275 2114 1885 1025 249 58

1657 1341 1201 913 605 287

Years Since Index Date

No. at Risk

2275 1935 1622 822 186 45

1657 1266 1091 776 475 221

12.4

34.0

9.0

23.7

HR 0.68 (95% CI, 0.48-0.96)
ARR 3.8% (95% CI, 0.3%-7.2%)
P=0.028 

HR 0.65 (95% CI, 0.51-0.82)
ARR 8.8% (95% CI, 3.8%-13.3%)
P<0.001 



Nephropathy                               Retinopathy
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2275 2010 1675 845 196 49

1657 1281 1117 817 506 225

Years Since Index Date

No. at Risk

2275 2046 1765 956 218 53

1657 1312 1167 879 569 275

37.0

15.921.4

5.5

HR 0.53 (95% CI, 0.43-0.67)
ARR 12.6% (95% CI, 8.1%-16.7%)
P<0.001 

HR 0.46 (95% CI, 0.29-0.75)
ARR 6.4% (95% CI, 2.7%-10.6%)
P=0.002 



Oral Hypoglycemic Agents                       Insulin       
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GLP-1 RAs                  Semaglutide or Tirzepatide
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RAAS Inhibitors                     Lipid Lowering Drugs
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Obstructive Sleep Apnea

Aminian. JACC 2024



BRAVES RCT

Verrastro….Mingrone, Lancet 2023



Surgical Procedures and Long-term Effectiveness in 

NASH Disease and Obesity Risk (SPLENDOR) 



Major Adverse Liver Outcomes (MALO)

C
u
m

u
la

ti
v
e
 I

n
c
id

e
n
c
e
, 

%

Years Since Index Date

N at risk

Nonsurgical Controls 508 422 376 283 211 146 

Metabolic Surgery 650 525 463 381 252 153

HR = 0.12 (95% CI, 0.02 - 0.63) 

P = 0.01

NNT in 10 years: 8.1 (95% CI, 5.1-17.5)

Nonsurgical

Controls

Metabolic

Surgery

9.6

2.3



Surgical Procedures and Long-term Effectiveness in 

Neoplastic Disease Incidence and Death (SPLENDID) 

Cleveland Clinic
Bariatric and Metabolic Institute



CDC Website



Obesity - Associated Cancers

Nonsurgical Controls

Bariatric Surgery

HR, 0.68 (95% CI, 0.53 – 0.87) 

P = 0.002
4.9%

2.9%

Aminian. JAMA 2022



SELECT

9 Kg (%) Difference

NEJM 2023
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MACE: Metabolic Surgery vs SELECT

Look at the GAP!

           JAMA 2019                                              NEJM 2023

Metabolic Surgery                  Semaglutide (SELECT)
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MACE: Metabolic Surgery vs SELECT

Intervention

Relative 

risk 

reduction

Absolute 

risk 

reduction

Number 

needed to 

treat to 

prevent 1 

MACE
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to prevent 1 
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Semaglutide 20% 1.5% 66 $ 3,000,000

Metabolic 

Surgery 
40-50% ~10% 10-15 $ 300,000

If you have $3,000,000, would you prefer to save 1 life or 10 lives?



FLOW Trial in CKD

4 Kg Difference

NEJM 2024

• T2DM, GFR 25-75

• Semaglutide (1 mg weekly) 



FLOW Trial in CKD

4 Kg Difference

NEJM 2024

• T2DM, GFR 25-75

• Semaglutide (1 mg weekly) 



Adverse Kidney Outcomes: 

Metabolic Surgery vs FLOW

Look at the GAP!

 Ann Surg 2024                               NEJM 2024

Metabolic Surgery                           Semaglutide (FLOW)



Metabolic Surgery vs FLOW

Intervention
Relative risk 

reduction
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Metabolic 
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Metabolic Surgery vs FLOW

Intervention
Relative risk 

reduction

Absolute 

risk 

reduction

Number needed 

to treat to 

protect 1 kidney

Cost in 2025  to 

protect 1 

kidney

Semaglutide 24% 5% 20 $ 750,000

Metabolic 

Surgery 
60% 18% 6 $ 150,000

If you had $750,000, 

would you rather save 1 kidney or 5 kidneys?



Final Thoughts
• Surgical community welcomes the introduction of effective AOMs.

• Losing large amount of weight (by metabolic surgery, etc) can prevent 

and/or reverse health consequences of obesity including CV risk.

•Metabolic surgery is durable with large magnitude of effects.

• Dose-response gradient between weight loss & outcomes.

• Patients (and providers) must have the choice to choose between all 

evidence-based therapies including AOM, MBS, or combination therapy.
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