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Disclosure 

• Nothing related to this lecture 



Outline 

• Surgery for T2DM: 

• Safety 

• Efficacy 

– Glucose control 

– Metabolic profile 

– End organ complications 

– QoL 

– Survival 

• Guidelines 

• Which procedure? 

 

• Surgery for T1D: 

• Efficacy 

• Safety 
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Of the 67,000 diabetic patients included, 
16,000 underwent LRYGB.  

US National Data of Postoperative Composite Complication 
Rate (%) of 8 Procedures in Patients with Type 2 Diabetes 



Mortality Rates (%) of 8 Procedures in Diabetics, 2008-2012 
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Mortality Rate of LRYGB = 3 in 1000  





 Baseline Characteristics n=1,300 

Gender (female), % 74.3 

Age (year), mean±SD 53.2±10.1 

BMI (kg/m2), mean±SD 33.5±1.6 

BMI < 30, n (%) 46 (4.6) 

Insulin use, % 40 

Hypertension, % 78 

Cardiac disease, % 9 

Surgical Procedures, (%) 
RYGB (54%), AGB (18%), 

Sleeve (26%), DS (1%) 



Surgical outcomes of bariatric surgery in patients  

with type 2 diabetes and only mild obesity 

 OUTCOMES 
Whole Cohort 

(n=1300) 

Composite Complication, % 4.2 

Operative time (min), mean±SD 110.3±51.6 

LOS (days), mean±SD 2.0±1.7 

Reoperation, % 1.6 

Mortality, % 0.2 



 OUTCOMES RATE (%) 

Composite Morbidity & Mortality 4.2 

    Blood Transfusion 1.6 

    Organ/Space SSI 0.5 

    Deep Vein Thrombosis 0.2 

    Pulmonary Embolism 0 

    Pneumonia 0.2 

    Myocardial Infarction 0 

    Acute Renal Failure 0.1 

    Stroke 0 

    Sepsis 0.1 

    Septic Shock 0.3 

    Unplanned Intubation 0.3 

    Ventilation >48 hours 0.1 

    Cardiac Arrest 0.1 

Hospital Stay >7 days  0.6 

Reoperation 1.6 

Mortality 0.2 



 OUTCOMES RYGB (n=574) AGB (n=227) Sleeve (n=189) 

Composite Morbidity & Mortality 5.0 3.1 3.2 

Blood Transfusion 2.4 0 1.1 

Organ/Space SSI 0.3 0.4 1.1 

Deep Vein Thrombosis 0.3 0 0 

Pulmonary Embolism 0 0 0 

Pneumonia 0.2 0.4 0 

Myocardial Infarction 0 0 0 

Acute Renal Failure 0.2 0 0 

Stroke 0 0 0 

Sepsis 0.2 0 0 

Septic Shock 0.3 0.4 0 

Unplanned Intubation 0.2 0.9 0 

Ventilation >48 hours 0.2 0 0 

Cardiac Arrest 0 0 0.5 

Hospital Stay >7 days  0.9 0 0.5 

Reoperation 1.7 1.3 1.6 

Mortality 0.3 0 0 



 A 2-hour surgical procedure requiring a two-day 

hospital stay that is associated with low morbidity and 

mortality can lead  to remission of a chronic, 

progressive and disabling disease.  

 Based on these findings, bariatric surgery can be 

considered a relatively safe option for managing T2DM in 

patients with mild obesity. 



RCTs of Surgery vs Medical Rx for T2DM 

CCJM Supplement 1, July 





 



 





 



 



 



 







 









CCJM Supplement 1, July 

OR of main glycemic end points: 8.4 

Mean Differences of A1C: 1.1% 

Rubino et al. Diabetes Care 2016 



NEJM Sept 2017 



Impact of Bariatric Surgery in Diabetic Nephropathy 

Aminian et al. Surg Endo sc 2018 



•  374 incident cases of microvascular 

disease in control group and 224 in surgery 

group (HR 0·6, 95%CI 0·5–0·6; p<0·0001). 

 

•  Bariatric surgery was associated with 

reduced risk of microvascular complications. 

 

 

 





Ann Intern Med. 2018;169:300-310. 







• N=131, T2DM 

• RYGB (2004-2007) 

• F/U: median of 6 years (range, 5-9) 

• % EWL 61±25% 

 



Predicted Risk of End Organ Complications 



QUALITY OF LIFE 

           STAMPEDE                              Mingrone/Rubino  



Long-term Mortality Following Bariatric Surgery 

• 41 published studies (to date) 

• 18 report on CVD-caused mortality 

• Methods vary by surgery type, follow-up time, control 

group selection, matching and BMI 

• Lower all-cause mortality for surgery group when 

compared to SO controls (all studies; 1 study NS) 

 

Courtesy of Dr Ted Adams 



Bariatric Surgery & Reduced All-Cause Mortality (%) 

versus Severely Obese Controls 

Study Reference % Reduction 

MacDonald, KG. J Gastrointest Surg 1997;1:213-220 88 

Flum, DR. J Am Coll Surg 2004;199:543-551 33 

Christou, NV. Ann Surg 2004;240:416-424 89 

Sowemino, OA. Surg Obes Relat Dis 2007;3:73-77 63 

Sjöström, L. NEJM 2007;357:741-752 29 

Adams. T. NEJM 2007;357:753-761 40 

Busetto, L. Surg Ob Rel Dis 2007;3:496-502 60 

Peeters, A. Ann Surg 2007;246:1028-1033 72 

Miranda, WR. Gastrointest Surg 1997;1:213-220 88 



Bariatric Surgery & Reduced All-Cause Mortality (%) 

versus Severely Obese Controls 

Study Reference % Reduction 

Johnson, RJ. Am Surg 2012;78:685-692 40 

Arterburn, DE. JAMA 2015;313:62-70 53 

Perry, CD. Ann Surg 2008;247:21-27 50 

Maciejewski, ML. JAMA 2011;305:2419-2426 36 

Maciejewski, ML. JAMA 2011;305:2419-26 - propensity NS 

Arterburn DE, JAMA 2015;313:62-70 54 

Guidry, CA. Am J Surg 2015;209:463-467 52 

Scott, JD. Surg Obes Rel Dis 2013;9:32-41 40 

Eliasson, B, Lancet Diabetes Endocrin 2015;3:847-54  58 



Bariatric Surgery & Reduced All-Cause Mortality (%) 

versus Severely Obese Controls 

Study Reference % Reduction 

Mirinda, WR. Eur Heart J 2012;33:494 24 

Maggard-Gibbons, M. Evid Based Med 2015;20:148 53 

Schauer, DP. Ann Surg 2015;261:914-9 Significant 

Pontiroli, AE. Cardiovasc Diabetol 2016;15:39 26 

Flanagan, E. Am Surg 2016;82:166-70 75 

Jakobsen, GS. JAMA 2018;319:291-301 58-66 

Reges, O. JAMA 2018;319:279-290 50 



Arterburn DE, et al. Association between bariatric surgery 

and long-term survival. JAMA. 2015 6;313:62-70. 





Bariatric Surgery is Associated with a Lower 

Rate of Death after Heart Attack and Stroke: 

a Nationwide Study 

Ali Aminian 

Essa Aleassa 

Chao Tu 

Zhamak Khorgami 

Christopher Daigle 

Deepak Bhatt 

Stacy Brethauer 

Philip Schauer 



Propensity-matched comparison of Mortality 

Protective Effect of Bariatric Surg after MI & CVA 

P =0.001 P =0.015 



Odds Ratio (95% CI) [P Value] of Mortality after MI & CVA  

Protective Effect of Bariatric Surg after MI & CVA 









recommended for BMI > 40 

recommended for BMI 35-39 if not well 

controlled with meds 

should be considered for BMI  30-35 

If not well controlled with meds 

Should be performed in high volume 

centers 

Download for Free at  
WWW.DIABETES.ORG/DIABETESCARE 







Procedure Selection  

for Diabetes 



Estimate of Bariatric Surgery Numbers from IFSO 

Angrisani L, et al. Obes Surg. 2018. 

Evidence Based Procedure Selection 



Estimate of Bariatric Surgery Numbers from ASMBS 

    >95% in T2DM: SG & RYGB 

 

English et al. SOARD 2018 

Evidence Based Procedure Selection 



Bariatric Procedure Selection 

Evidence Based Procedure Selection 

Condition Choice 

High risk patient SG 

High BMI SG 

Crohn’s disease SG 

Transplant recipient/candidate  SG 

Active smoker SG 

NSAID user SG 

GERD, Barrett’s RYGB 

Diabetes ?? 



Procedure Selection for Diabetes 

Efficacy & Risk Gradient 

 

DS ≥ SADI > SAGB ≥ RYGB ≥ SG > AGB 

Evidence Based Procedure Selection 



Long-term Response 

Differs According to 

Severity of Diabetes 

Evidence Based Procedure Selection 



Ann Surg 2017;266:650–657 

Evidence Based Procedure Selection 

BariatricCalc 



 

• To construct and externally validate an individualized 

scoring system for evidence-based selection of metabolic 

surgery (RYGB and SG) for T2DM based on disease 

severity. 

Evidence Based Procedure Selection 

Objective 



Methods 

• T2DM 

• Primary RYGB or SG (2004-2011) with at least 5-yr data 

• Training dataset: n=659 from Cleveland Clinic 

• Validation dataset: n=241 from Hospital Clínic Universitari 

Evidence Based Procedure Selection 



Statistical Analysis 

• Logistic regression model based on diabetes remission 

• Nomogram 

• Individualized Metabolic Surgery (IMS) score 

• Online IMS score calculator 

 

Evidence Based Procedure Selection 



Independent Predictors of Remission 

• # of Diabetes Meds (p < 0.0001) 

• Insulin Use (p = 0.002) 

• Duration of Diabetes (p < 0.0001) 

• Glycemic control (p = 0.002) 

            Functional Beta Cell Reserve 

Evidence Based Procedure Selection 



Evidence Based Procedure Selection 



Evidence Based Procedure Selection 

http://riskcalc.org/Metabolic_Surgery_Score/ 

BariatricCalc 



Bariatric Procedure Selection 

Evidence Based Procedure Selection 

Condition Choice 

High risk patient SG 

High BMI SG 

Crohn’s disease SG 

Transplant recipient/candidate  SG 
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GERD, Barrett’s RYGB 

Diabetes 



Bariatric Procedure Selection 

Evidence Based Procedure Selection 

Condition Choice 
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High BMI SG 
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Diabetes 

   Mild (IMS Score≤25) RYGB is suggested. 



Bariatric Procedure Selection 

Evidence Based Procedure Selection 

Condition Choice 

High risk patient SG 

High BMI SG 
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Bariatric Procedure Selection 

Evidence Based Procedure Selection 

Condition Choice 

High risk patient SG 

High BMI SG 

Crohn’s disease SG 

Transplant recipient/candidate  SG 

Active smoker SG 

NSAID user SG 

GERD, Barrett’s RYGB 

Diabetes 

   Mild (IMS Score≤25) RYGB is suggested. 

   Moderate (25 < IMS score ≤ 95) RYGB is recommended. 

   Severe (IMS score >95)  SG is suggested. 



Individualized Metabolic Surgery (IMS) Score:  
Bariatric Procedure Selection Based on Diabetes Severity 

Aminian et al. Ann Surg. 2017  

Severe  
  (IMS score >95)  

3 Stages of  

Diabetes Severity: 

Mild  
(IMS Score ≤25) 

Moderate  
(25< IMS ≤95) 
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Roux-en-Y 

Gastric Bypass 

 

Sleeve 

Gastrectomy  

Surgery for 

Type 2 Diabetes: 

4 Predictors of  

Diabetes Remission: 

Insulin Use 

Diabetes Med # 

Diabetes Duration 

Glycemic Control 

Procedure of 

Choice: 

Suggestion: 

Suggestion: 

Recommendation: 

BariatricCalc 



Evidence Based Procedure Selection 


	Slide 1 
	Slide 2 
	Slide 3 
	Slide 4 
	Slide 5 
	Slide 6 
	Disclosure
	Outline
	US National Data of Postoperative Composite Complication Rate (%) of 8 Procedures in Patients with Type 2 Diabetes
	Mortality Rates (%) of 8 Procedures in Diabetics, 2008-2012
	Slide 11 
	Slide 12 
	Surgical outcomes of bariatric surgery in patients  with type 2 diabetes and only mild obesity
	Slide 14 
	Slide 15 
	Slide 16 
	RCTs of Surgery vs Medical Rx for T2DM
	Slide 18 
	Slide 19 
	Slide 20 
	Slide 21 
	Slide 22 
	Slide 23 
	Slide 24 
	Slide 25 
	Slide 26 
	Slide 27 
	Slide 28 
	Slide 29 
	Slide 30 
	Slide 31 
	Slide 32 
	Slide 33 
	Impact of Bariatric Surgery in Diabetic Nephropathy
	Slide 35 
	Slide 36 
	Slide 37 
	Slide 38 
	Slide 39 
	Slide 40 
	Predicted Risk of End Organ Complications
	QUALITY OF LIFE
	Long-term Mortality Following Bariatric Surgery
	Bariatric Surgery & Reduced All-Cause Mortality (%) versus Severely Obese Controls
	Bariatric Surgery & Reduced All-Cause Mortality (%) versus Severely Obese Controls
	Bariatric Surgery & Reduced All-Cause Mortality (%) versus Severely Obese Controls
	Slide 47 
	Slide 48 
	Slide 49 
	Propensity-matched comparison of Mortality
	Odds Ratio (95% CI) [P Value] of Mortality after MI & CVA 
	Slide 52 
	Slide 53 
	Slide 54 
	Slide 55 
	Slide 56 
	Slide 57 
	Procedure Selection  for Diabetes
	Estimate of Bariatric Surgery Numbers from IFSO
	Estimate of Bariatric Surgery Numbers from ASMBS
	Bariatric Procedure Selection
	Procedure Selection for Diabetes Efficacy & Risk Gradient  DS ≥ SADI > SAGB ≥ RYGB ≥ SG > AGB
	Long-term Response Differs According to Severity of Diabetes
	Slide 64 
	Objective
	Methods
	Statistical Analysis
	Independent Predictors of Remission
	Slide 69 
	http://riskcalc.org/Metabolic_Surgery_Score/
	Bariatric Procedure Selection
	Bariatric Procedure Selection
	Bariatric Procedure Selection
	Bariatric Procedure Selection
	Individualized Metabolic Surgery (IMS) Score:  Bariatric Procedure Selection Based on Diabetes Severity
	Slide 76 



