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Remission of Diabetes – ADA Consensus

•  The term used to describe a sustained metabolic improvement in 
T2D to nearly normal levels should be remission of diabetes.

• Remission should be defined as:
• a return of HbA1c to <6.5% (<48 mmol/mol) that occurs spontaneously or 

following an intervention
• when HbA1c is determined to be an unreliable marker of chronic glycemic control, FPG 

<126 mg/dL (<7.0 mmol/L) or eA1C <6.5% calculated from CGM values can be used as 
alternate criteria

• persists for at least 3 months in the absence of usual glucose-lowering 
pharmacotherapy

Riddle MC et al. Diabetes Care 2021;44:2438–2444
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DM remission: A1c<6.5% + no DM meds x 6 mo

Cumulative Incidence of Remission & Relapse

McTIgue KM. JAMA Surg. 2020;155(5):e200087 8

• Unmatched surgical cohort with N=6233 (64.2%) RYGB, N=3477 (35.8%) SG
• Baseline A1c 7.2% and 1.66 glucose lowering medications

DM relapse: A1c>6.5% AND/OR DM meds after remission



Meta-analysis: Prevalence of Remission

Yu Z et al. Obesity Surgery (2021) 31:5034–5043

Analysis included 
RYGB only

Overall 63% of people with type 2 diabetes 
undergoing RYGB experience diabetes remission



Meta-analysis: Prevalence of Relapse

Yu Z et al. Obesity Surgery (2021) 31:5034–5043

Analysis included 
RYGB only

Overall 30% of people who experienced diabetes 
remission after RYGB experience diabetes relapse
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DM remission: A1c<6.5% + no DM meds x 6 mo             DM relapse: A1c>6.5% AND/OR DM meds after remission

Remission & Relapse with RYGB vs SG

McTIgue KM. JAMA Surg. 2020;155(5):e200087 12

• Unmatched surgical cohort with N=6233 (64.2%) RYGB, N=3477 (35.8%) SG
• Baseline A1c 7.2% and 1.66 glucose lowering medications

HR for remission (RYGB vs SG) 
=1.10 [95% CI, 1.04-1.16]

1 yr: 59.2% RYGB vs 55.9% SG 
3 yr: 84.3% RYGB vs 81.5% SG
5 yr: 86.1% RYGB vs 83.5% SG

HR for relapse (RYGB vs SG) 
=0.75[95%CI,0.67-0.84]

1 yr: 8.4% RYGB vs 11.0% SG
3 yr: 21.2% RYGB vs 27.2% SG 
5 yr: 33.1% RYGB vs 41.6% SG



Meta-analysis: Remission of Diabetes with 
RYGB vs SG

Yu Z et al. Obesity Surgery (2021) 31:5034–5043

Overall people with type 2 diabetes undergoing RYGB vs 
SG are 27% more likely to experience diabetes remission



Swedish Registry: Diabetes Relapse

• RYGB or SG with diabetes remission at 2 years (N=2090)
• Median follow-up 5.9 yrs (from surgery)
• Cumulative relapse 20.1%

Jans A et al. Surgery for Obesity and Related Diseases 18 (2022) 305–313
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Cleveland Clinic Long-Term Retrospective Study

Aminian A. et al. Diabetes Care 2020;43:534–540

N=736 people with diabetes had 
RYGB or SG AND 5 yrs of f/u

N=425 (58%) had diabetes 
remission at 1 year

Diabetes remission: HbA1c <6.5% 
AND no meds

Median follow-up 8 yrs

Long term 
remission: 

N=289 (68%)

Late relapse: 
N=136 (32%)



Aminian A. et al. Diabetes Care 2020;43:534–540
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Mayo Clinic Retrospective Study (wt regain)

Ghanem, OM. J Am Coll Surg 2024;238:862–871.

N=423 with 
RYGB

N=224 
analyzed

Excluded:
• Did not have 5 years of follow-up data (N=40)

No weight recurrence (N=87)
• No diabetes remission (N=72)

N=94 with 
SG

N=46 
analyzed

Definition of diabetes remission: HbA1c<6.5% AND no meds x 3 mo

Excluded:
• Did not have 5 years of follow-up data (N=11)

No weight recurrence (N=10)
• No diabetes remission (N=27)

Relapse
25%

Persistent 
remission 75%

Relapse
34.8%

Persistent 
remission 65.2%



Ghanem, OM. J Am Coll Surg 2024;238:862–871.

Mayo Clinic Retrospective Study (wt regain)
RYGB only



Remission
• Baseline:

• Shorter DM duration
• No Insulin use
• Lower A1c
• Fewer glucose lowering meds

• Procedure:
• RYGB (vs SG)

• Post-procedure:
• Weight loss during 1 year postop

Relapse
• Baseline:

• Longer DM duration
• Insulin use
• Higher A1c
• Higher # of DM meds

• Procedure:
• SG (vs RYGB)

• Post-procedure:
• Less weight loss during 1 year postop
• Weight regain after nadir

Summary of Predictors



Lingvay et al. 

Lancet 2022

The Metabolic Disease Continuum

Metabolic Syndrome

Pre-diabetes Diabetes
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Lancet 2022

The Metabolic Disease Continuum

Metabolic Syndrome

Pre-diabetes Diabetes

Diabetes Remission

Predictor #1: Disease severity (starting point)
Predictor #2: Magnitude of change
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The Metabolic Disease Continuum

Metabolic Syndrome

Pre-diabetes Diabetes

Diabetes Relapse

Predictor #1: Disease severity (starting point)
Predictor #2: Magnitude of change



Remission
• Baseline:

• Shorter DM duration
• No Insulin use
• Lower A1c
• Fewer glucose lowering meds

• Procedure:
• RYGB (vs SG)

• Post-procedure:
• Weight loss during 1 year postop

Summary of Predictors

Predictor #2: Magnitude of change

Predictor #1: Disease severity 
(starting point)



Relapse
• Baseline:

• Longer DM duration
• Insulin use
• Higher A1c
• Higher IMS score
• Higher # of DM meds

• Procedure:
• SG (vs RYGB)

• Post-procedure:
• Less weight loss during 1 year postop
• Weight regain after nadir

Summary of Predictors

Predictor #2: Magnitude of change

Predictor #1: Disease severity 
(starting point)
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Management of Diabetes Relapse

1. Prevent:
• Treat weight regain early

2. Treat:
• Use glucose lowering agents with weight benefit (or at least weight 

neutral), avoid agents with associated weight gain
• Manage associated cardiovascular risk factors (lipids, blood pressure, 

inflammation, coags)
• Manage weight regain



What I will Cover:

• Definitions
• Prevalence
• Predictors
• Treatment
• Big Picture



Cleveland Clinic Long-Term Retrospective Study

Aminian A. et al. Diabetes Care 2020;43:534–540

N=736 people with diabetes had 
RYGB or SG AND 5 yrs of f/u

N=425 (58%) had diabetes 
remission at 1 year

Diabetes remission: HbA1c <6.5% 
AND no meds

Median follow-up 8 yrs

Long term 
remission: 

N=289 (68%)

Late relapse: 
N=136 (32%)



• Improvement in glycemic control
• Lower number of diabetes medications including insulin use
• Improved blood pressure
• Improved lipid profile

Aminian A. et al. Diabetes Care 2020;43:534–540

Long-Term Outcomes with Diabetes Relapse



Conclusions

Bariatric 
Surgery

Diabetes

Diabetes 
Remission

Diabetes 
Relapse

~2/3 of those 
with diabetes

~1/3 of those with 
diabetes remission

33%

44%

22%

Remission

Relapse

Persistent

Long term diabetes status 
after bariatric surgery



Conclusions

• Predictors of remission and relapse are similar
• Person’s disease state
• Efficacy of the intervention

• Type of surgery
• Magnitude of weight loss and regain

• Treat weight regain and diabetes recurrence early
• Big picture – still better than where they started

• Burden of treatment
• Disease control
• CV risk factor and events
• QoL

Diabetes Relapse ≠ Failure



Diabetes Relapse After Bariatric Surgery

Thank you Slide and twitter handle
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