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Surgery for T2D Remission

1995

81% Remission 



Evidence for durable remission of T2DM after bariatric surgery

Ann Surg 2003

• N=191 pts with T2DM or IFG …. mean preop BMI 50.4(± 8.5) kg/m2

• Follow-up 19.7 (6-54) months

• Postoperatively; 
• Mean EWL 60%

• FBG & HbA1C returned to normal (83%) or markedly improved (17%) in all

• Reduction in Diabetic meds: Insulin req. ↓ in 79% and OHA ↓ in 80%

• Complete resolution most likely in those with greatest weight loss, 

shortest duration (< 5yr) and mildest form (diet-controlled) of T2DM

RCT Proposed, NIH Funding - LABS

83% Remission 



Remission and Recurrence
By Metabolic Surgery at 5 years

Brethauer SA, et al. 

Ann Surg. 

2013;258(4):628-636.  

1% 4%

(A1c < 6.0%) (A1c < 6.5%)



RCTs Comparing Bariatric Surgery 
with Medical Therapy for T2DM

Bariatric Surgery + Meds Vs. Medical Therapy Alone



STAMPEDE Treatment Arms

Intensive Medical Therapy

•ADA guidelines

•Lifestyle intervention

•Drug RX Goal: A1c <6.0%
‒ Oral agents

‒ GLP1 agonists

‒ Insulin

•Scheduled visits with 

‒ Endocrinology

‒ Psychology

‒ Nutrition

•Follow–up visits

‒ Q 3 months years 1-2

‒ Q 6 months thereafter

Gastric Bypass Sleeve Gastrectomy

+ Meds + Meds

Schauer PR, et al. N Engl J Med. 2017;376(7):641-651.



Baseline Characteristics

Parameter

Medical 

Therapy

(n=38)

Bypass 

(n=49)

Sleeve

 (n=47)

Age (yrs) 50.2 48.2 48.1

Females 66% 57% 77%

Duration of diabetes (yrs) 8.8 8.2 8.3

HbA1c (%) 8.8 9.3 9.5

Body Mass Index  (kg/m2) 36.4 37.0 36.0

≥ 3 diabetes medications 61% 53% 47%

Insulin use 53% 47% 45%

Advanced Type 2 Diabetes

Schauer PR, et al. N Engl J Med. 2017;376(7):641-651.



Change in HbA1c Over 5 Years

Change in 

HbA1c (%)

p<0.001

p<0.001

Months Following Randomization

Medical

Improved  13%

No change 71%

Worsened  16%

Surgical

Improved  57%

No change 39%

Worsened    4%

Schauer PR, et al. N Engl J Med. 2017;376(7):641-651.

Remission:
Gastric Bypass 31%
Sleeve 23%



Diabetes Medications at 5 Years 
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11%* *

*

*

P<0.05 compared to medical therapy; † Includes injectables such as GLP-1 agonists.

Schauer PR, et al. N Engl J Med. 2017;376(7):641-651.

†

There was similar reduction in CV meds with surgery

Sleeve + Meds = RYGB



Change in Body Mass Index Over 5 years

Months Following Randomization

Change in BMI 

(Kg/m2) p<0.001

p<0.001

p=0.02

Schauer PR, et al. N Engl J Med. 2017;376(7):641-651.



Annu. Rev. Med. 2020. 71:1-15

Results of 12 RCT’s for Bariatric Surgery to 
Treat Obesity and Diabetes 
STUDY Pts w/BMI

<35 kg/m2

Study design No. pts Follow-up 

(months)

Remission 

criteria

Remission or 

change in 

HbA1c (%)a

P value

Dixon 22% LAGB vs control 60 24 HbA1c < 6.2% 73 vs 13
< 0.001

Schauer 36% RYGB vs SG vs control 150 60 HbA1c ≤ 6.0% 22 vs 15 vs 0
< 0.05

Mingrone 0% RYGB vs BPD vs control 60 60 HbA1c ≤ 6.5% 42 vs 68 vs 0
0.003

Ikramuddin 59% RYGB vs control 120 60 HbA1c < 6.0% 7 vs 0
0.02

Liang 100% RYGB vs control 101 12 HbA1c < 6.5% 90 vs 0 vs 0 
< 0.0001

Halperin 34% RYGB vs control 38 12 HbA1c < 6.5% 58 vs 16
0.03

Courcoulus 43% RYGB vs LAGB vs control 69 36 HbA1c < 6.5% 40 vs 29 vs 0
0.004

Wentworth 100% LAGB vs control 51 24 FBG < 7.0 

mmol/L

52 vs 8
0.001

Parikh 100% (RYGB/LAGB/SG) vs control 57 6 HbA1c < 6.5% 65 vs 0
0.0001

Ding 34% LAGB vs control 45 12 HbA1c < 6.5% 33 vs 23 
0.46

Cummings 25% RYGB vs control 43 12 HbA1c < 6.0% 60 vs 5.9
0.002

Shah 85% RYGB vs control 80 24 HbA1c < 6.5% 60 vs 2.5
<0.001



What about the effect of surgery on 
Long-term Morbidity/ Mortality

How Durable Is the Effect of Surgery?



49% Mortality Risk Reduction with Bariatric Surgery 
(n=174,772)

Syn NL et al. Lancet, May 2021



Conclusion

Combining Medications with Surgery Reduces 
Variability of Surgical Glycemic Benefits



Pbgrandrounds.org

Bariatric-Metabolic Surgery vs. Best Medical Care for NASH – BRAVES RCT, Lancet April 2023
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