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Obesity is a chronic disease
 

American 
Medical 
Association 
2013 





  
    

Various interventions / 
procedures for obesity and 
its comorbidities 

continuum of care 



  

 

Spectrum of most common 
procedures 

More Weight Loss Less 

More Risks Less 

Malabsorption Restriction 

Biliopancreatic Diversion 
with Duodenal Switch Roux-en-Y 

Gastric  Bypass Adjustable 
Gastric Banding 

Sleeve 
Gastrectomy 



                         26.2%                            

       
  

                          

 

Obesity Care
 

34.4% 5.7% 

Treatment 
Options 

BMI 

% of US 
population 

Diet, Rx and 
Lifestyle 

Surgery 

25-30 kg/m2 30-40 kg/m2 >40 kg/m2 

26.2% 

Treatment Gap 

Balloon 

JAMA 2010;303:235-41
 



Newer FDA approved interventions
 

A-Tube 

Skin-
Port 



  

 

Spectrum of most common 
procedures 

Biliopancreatic Diversion 
with Duodenal Switch Roux-en-Y 

Gastric  Bypass Adjustable 
Gastric Banding 

Sleeve 
Gastrectomy 

IGB 
Aspireassist 
VBLOC 

More Weight Loss Less 

More Risks Less 



 

 

How? Mechanisms of GI procedures
 

 Restriction / malabsorption- classic terms 
 Metabolic and physiologic mechanisms 
 GLP-1 
 Ghrelin 
 PYY 
 GIP 
 Amylin 
 CCK 
 Bile acids 

 Preserved energy expenditure 
 Microbiome 



Bariatric Surgery
 





  Kaplan GI Endosc Clin N Am 2017
 



 

 

 
 

Outcome data: 
morbidity 
longterm outcomes 
(durability) 

Bariatric surgery provides a 
longterm survival benefit 



       
   

 

Sjostrom L. Review of the key results from the Swedish Obese Subjects 
(SOS) trial - a prospective controlled intervention study of bariatric 
surgery. J Intern Med 2013;273:219–34. 



      

SOS Study: Ten-year results
 

Sjöström L, Lindroos AK, Peltonen M et al.  N Engl J Med. 2004;351:2683 



 
  

      

    

The SOS Study: 
Incidence of co-morbidities at 10 
years (%) 

Control Surgery 
Diabetes 24 7* 

HTN 49 41 

Hyperuricemia 28 17* 

Hypertriglyceridemia 27 17* 

Hypercholesterolemia 27 30 

* P<0.001 (all others NS) 

Sjöström L, Lindroos AK, Peltonen M et al.  N Engl J Med. 2004;351:2683 



    
   

 

 

Sjostrom L. Review of the key results from the Swedish Obese Subjects 
(SOS) trial - a prospective controlled intervention study of bariatric 
surgery. J Intern Med 2013;273:219–34. 

Outcomes independent of BMI
 



        
 

   

     
 

 

 

Christou NV, Sampalis JS, Liberman M, et al. Surgery decreases long-term 
mortality, morbidity, and health care use in morbidly obese 
patients. Ann Surg 2004;240: 416-23. 

- 89% reduction in death after a mean f/u of 2.6 years 

Flum DR, Dellinger EP. Impact of gastric bypass operation on survival a 
population-based analysis. J Am Coll Surg 2004;199:543-51. 

- 33% reduction in death after a mean f/u of 4.4 years 



             
      

 

 

 

 
 

Adams TD, Gress RE, Smith SC, Halverson RC, Simper SC, Rosamond WD, Lamonte MJ, Stroup AM, Hunt 
SC. Long-term mortality after gastric bypass surgery. N Engl J Med. 2007 

p=0.006 CAD: ↓56% 
p=0.005 DM: ↓92% 

p<0.001 Cancer: ↓60% 

7925 pts 
F/U: 7.1 years 

Adjusted Mortality: 
p<0.001 ↓40% 



  
  

 
 

Weight loss / comorbidity 
outcomes of commonly 
performed surgical 
procedures in longterm 
follow-up 



   
 

   
 

 

   

 

Gastric bypass > 5 yr follow-up 
Recently published data 
 38 peer reviewed case series published within 

past 5 years (2012-2017) 
 Range 50-72 % EWL / EBMIL 
 Range 19.1 – 35.4 % TWL 
 Follow up range from 5 to 14 years post op 

ASMBS position statement on durability of bariatric surgery 
procedures (in preparation, 2017) 



         
     

 

 
 

Himpens J, Verbrugghe A, Cadière GB, Everaerts W, Greve JW. Long-term results of 
laparoscopic Roux-en-Y Gastric bypass: evaluation after 9 years. Obes 
Surg. 2012
 

%EBMIL: 56.2 
DM 2 Resolution: 80% 

New-onset DM 2: 27.9% 

“No link between weight regain and new-onset DM II”
 



       
      

 

Obeid, Nabeel R. et al. Long-term outcomes after Roux-en-Y gastric bypass: 
10- to 13-year data Surgery for Obesity and Related Diseases 2015 

DM: 58% 
Dyslipidemia: 46% 

HTN: 46% 

134 patients 
@10+ years 

58.9% EWL 



           
  

Edholm D, Svensson F, Naslund I, Karlsson F, Rask E, Sundbom M. Long-term results 11 
years after primary gastric bypass in 384 patients. SOARD 2013. 

DM: 72% 
TG: 62% 



 

 
  

 

Vertical sleeve gastrectomy
 

38 published peer reviewed studies 
with > 5 year follow up 

Follow up available in 2,248 patients 

%EWL/EBMIL range from 37.1 to 86 

Source: Update of the Sleeve gastrectomy 
ASMBS position statement (SOARD in press) 



  
 

    

 

 
  

 

 

  
 

 
 

 

 
 

  

Author/ publication year) Country F/u 
yrs 

Number 
of 
eligible 
pts 

Weight loss 
at 1-2 yrs 

Weight loss (at end 
of f/u) 

Diabetes 
Resolution 

Criteria used by 
the authors 

Brethauer (2013) USA 5 23 49.7±32.5 49.5±24.9% 9% EWL% 
Sieber (2014) Switzerlan 

d 
5 54 61.5±23.4% 57.4% ±24.7% 85% at 5y EBMIL% 

Musella (2014) Italy 5 102 61.4% 68.1% _ EWL% 
Pok 
(2016) 

Taiwan 5 61 76% 72.6% _ EWL% 

Braghetto (2012) Chile 5 60 84.8% 57.3% _ EWL% 
Del Genio (2016) Italy 5 36 _ 56% _ EWL% 
Ruiz-Tovar 
(2016) 

Spain 5 47 81.8% 78.7% 69.2% at 5y EWL% 

Weiner (2007) Germany 5 8 _ 40% 14% at 1y EBMIL% 

Perrone (2016) Italy 5 161 75% 78.8±23.5 _ EBMIL% 
Keren (2016) Israel 5 123 _ 49.1 %± 19.6 % 

45.3 %±19.5 %* 

78.12% EBMIL% 

EWL%* 
Alexandrou (2015) Greece 5 25 65.2±6.1 56.4 6 5.8% 66% at 5y EWL% 
Lemanu (2015) New 

Zealand 
5 55 56% 40% 42.9% at 5y EWL% 

Kehagias (2013) Greece 5 21 79.2% 57.6% 100% at 5y EWL% 
Rawlins (2013) USA 5 49 _ 86% 100% at 5 y EWL% 
Boza 
(2014) 

Chile 5 112 88% 62.9% 40% at 5y EWL% 

Zhang (2014) China 5 26 73.9% 63.2±24.5 % 88.9% at 5 y EWL% 
Catheline (2013) France 5 45 54.4% 53.7% 61.5% at 5 y EWL% 
Saif 
(2012) 

USA 5 30 58.5% 46.1% _ EBMIL% 

Abbatini 
(2013) 

Italy 5 13 _ 55.9 ±20.5 76.9% at 5 y EWL% 

Van Rutte 
(2014) 

Netherland 5 19 68.4% 58.3% _ EWL% 



_

  
 

 
 

  
  

 

 

 

   

Bohdjalian (2010) Austria 5 21 57.5±4.5% 55.0±6.8% EWL% 
Lim 
(2014) 

USA 5 14 64.7% 57.4% _ EWL% 

Golomb (2015) Israel 5 39 76.8% 56.1% 20% at 5 y EWL% 
D’Hondt (2011) Belgium 6 23 81.51% 55.9±25.55% 50% EWL% 
Himpens (2010) Belgium 6 30 _ 53.3% _ EWL% 
Casella (2016) Italy 6 148 70.4% 67.3% 83.8% at 6 y EWL% 
Aridi 
(2016) 

Lebanon 7 14 _ 76.6%± 21% 37.5% at 5 y EWL% 

Abdellatif (2014) Egypt 7 519 53% 57% 69% at 3 y EWL% 
Hirth (2015) USA 7 14 _ 59.6 ±89.9% 33% at 7 y EWL% 
Gadiot 
(2017) 

Netherland 8 26 _ 53.9% 68% at 5 y EBMIL% 

Alvarenga ** 
(2016) 

USA 8 86±22.3% 52±9.2% EWL% 

Sarela (2012) UK 8 13 76% 69% _ EWL% 
Eid 
(2012) 

USA 8 21 _ 46% 37.1% EWL% 

Noel 
(2017) 

UAE 8 116 81% 67% 43.4% EBMIL% 

Felsenreich (2016) Austria 10 32 71±25% 53±25% _ EWL% 
Arman (2014) Belgium 11 47 _ 62.5% _ EBMIL% 
Zachariah (2013) China 5 6 72.39±16.00 63.71 ± 20.08 66.6% at 5 y EWL% 
Prevot 
(2013) 

France 5 95 _ 46±26 _ EWL% 



   

   
   

  

Adjustable gastric banding LAGB
 

RCT 
LAGB vs gastric bypass 
LAGB vs medical therapy 

10 year follow up studies 
17 studies 









   

   

  
 

  

    

 LRYGB was superior to LAGB in term of 
excess weight loss results 
 (76.2% versus 46.2%) at 10 years 

 LRYGB exposes patients to higher early 
complication rates than LAGB 
 (8.3% versus 0%) 

 LRYGB risk includes potentially lethal long
term surgical complications 
 (internal hernia and bowel obstruction in 4.7%) 





 
  

 

 Means with 95% CI	 Medians 
Green bars are 25th and 75th percentiles 
Whisker lines are minimum to maximum 
range of all data 



 Obes Surg. 2009;19:1639-41. 



Complications Obes Surg. 2009;19:1639.
 



ReoperationsObes Surg. 2009;19:1639.
 



 Obes Surg. 2017;27:889-95. 



 Obes Surg. 2017;27:630-40. 



 Obes Surg. 2017;27:630-40. 



  
 

Low vs high BMI outcomes 
with LAGB 







 
 

 
 

Duodenal switch 

 14 studies > 5 year follow up 
 3,763 patients followed from 5 to 20 years
 

 %EWL from 63.7 to 93.7 reported 
 Subset of super obese BMI>50 reported 

%EWL > 64 



      
 

 
 

 

 

  

  

 

Author 
(publication 
year) 

Country F/u 
yrs 

Number of 
eligible pts 

Weight loss at 
1-2 year 

Weight loss (at end 
of f/u) 

Diabetes 
resolution 

Criteria used 

Anthone (2003) USA 5 50 (20 MO, 30 
SO) 

69% 
(76% MO, 64% 
SO) 

66% (71% MO, 63% 
SO) 

_ %EWL 

Michaud (2016) Canada 7.1± 
4.1 

105(Age<55) 
105(Age>60) 

_ 73% 
68% 

91.7% 
83.3% 

%EWL 

Skroubis (2014) Greece 8 38 83.06±11.6 71.55±14.97% _ % EWL 

Strain (2017) USA 9 68 70.7% 76.8% 100% at 9y %EWL 

Topart (2017) France 10 64 _ 73.4±26.7% _ %EWL 

Ballestros-
Pomar (2016) 

Spain 10 34 64.7% 63.7% _ %EWL 

Hess 
(2005) 

USA 10 167 _ 75% 100% at 6m %EWL 

Bolckmans 
(2016) 

Belgium 10 113 _ 93.7±24.4% 87.5% at 10y %EWL 

Aasprang (2016) Norway 10 38 _ 66.2% _ %EBMIL 

Larrad (2007) Spain 10 29 MO 
36 SO 

81.6± 16.1% 
MO 
70.2± 16.7% SO 

77.8±11.2% MO 
63.2±11.8% SO 

98% at 2 y %EWL 

Pata 
(2013) 

Italy >10 328 68% 74% 67% at 1 y %EWL 

Sethi (2016) USA 10
15 

56 65.1% 67.9% 58% %EWL 

Marceau (2015) Canada 5-20 2577 _ 70.9±20 93.4% %EWL 

Marinari (2004) Italy 14 60 67±18% 69±15% 100% %EWL 





 Type 2 Diabetes
 



   

      
   

 

 

Sjostrom L. Review of the key results from the Swedish Obese Subjects 
(SOS) trial - a prospective controlled intervention study of bariatric 
surgery. J Intern Med 2013;273:219–34. 

Remission DM II 

Advanced Laparoscopic Surgery Associates Medical Group 



   

       
   

 

 

Sjostrom L. Review of the key results from the Swedish Obese Subjects 
(SOS) trial - a prospective controlled intervention study of bariatric 
surgery. J Intern Med 2013;273:219–34. 

Prevention DM II 

Advanced Laparoscopic Surgery Associates Medical Group 



   

            
               

     
   

Sjöström L, Peltonen M, Jacobson P, Ahlin S, Andersson-Assarsson J, Anveden Å, Bouchard C, Carlsson B, 
Karason K, Lönroth H, Näslund I, Sjöström E, Taube M, Wedel H, Svensson PA, Sjöholm K, Carlsson LM. 
Association of bariatric surgery with long-term remission of type 2 
diabetes and with microvascular and macrovascular complications. 
JAMA.2014 

Advanced Laparoscopic Surgery Associates Medical Group 



11 RCT’s Surgical v Medical Rx of T2DM (n=794)
 



 
   

3 Year results March 31, 2014
 
5 year results - Presented at ACC 2016 (under review)
 

Funded by Ethicon/Lifescan/NIH/Cleveland Clinic
 



   
 
 

  
   
 

 

  

 

 

 

    

Primary and Secondary Endpoints at 5 Years 

Parameter 
Medical 
Therapy 
(n=38) 

Bypass 
(n=49) 

Sleeve 
(n=47) P Value1 P 

Value2 

HbA1c ≤ 6% 5% 29% 23% 0.005 0.02 
HbA1c ≤ 6% 
(without DM meds) 0% 22% 15% 0.002 0.02 

Median change in FPG 
(mg/dL) -14 -72 -49 <0.001 0.01 

Relapse of glycemic 
control 80% 40% 50% 0.16 0.34 

Weight Loss -5% -22% -19% <0.001 <0.001 

Medication use No change Decrease Decrease <0.05 <0.05 

% change in  HDL +7% +32% +30% 0.003 0.008 

Median % change in TG -8% -40% -29% 0.01 0.02 

Quality of Life Decrease Increase Increase <0.05 <0.05 
1 Gastric Bypass vs Medical Therapy; 2 Sleeve vs Medical Therapy
 



  

Change in HbA1c Over 5 Years 

p<0.001 

p<0.001 

Change in 

HbA1c (%)
 

Months Following Randomization
 



 

 

 
 

Change in Body Mass Index 
Over 5 years 

Change in BMI 
(Kg/m2) p<0.001 

p<0.001 

p=0.02 

Months Following Randomization
 



      
 

 
 

 

Change in HbA1c for BMI < 35 vs. ≥ 35 
Over 5 Years 

p<0.01 

p<0.001 

Change in BMI
 
(Kg/M2)
 

Months Following Randomization
 



 

 

  

Adverse Events Over 5 Years 

Parameter Medical Therapy 
(n=43) 

Bypass 
(n=50) 

Sleeve 
(n=49) 

Fatal myocardial infarction 1 (2%) 0 0 

Stroke 0 0 1 (2%) 
Nephropathy 6 (14%) 11 (22%) 9 (18%) 
Bowel obstruction 1 (2%) 1 (2%) 1 (2%) 
Stricture 0 1 (2%) 1 (2%) 
Gastric Fistula 0 0 1 (2%) 
Ulcer 1(2) 4 (8%) 1(2%) 
Severe hypoglycemia 0 2 (4) 0 
Anemia (mild) 7 (16%) 14 (28%) 24 (49%)* 
Weight gain >5% 8 (19%) 0 * 0 * 
Re-operation NA 3 (6%) 4(8%) 

* p<0.05 compared to medical therapy group
 



    

      

  

                
  

 

  
  

 1300 T2DM patients with BMI<35 kg/m2 

 All major complications ≤0.5% except for postoperative 

bleeding (1.7%) 

 Smoking =modifiable risk factor for early complications
 

 30 day postoperative complications  for entire cohort 
(note RYGB not sig different vs. LSG) 
 composite morbidity 4.2% 
 serious morbidity 0.7% 
 mortality 0.15%  (1 per 666 ops) 
 Reoperation within 30 days 1.6% 



  

 

 

 

 

 
 

 

T2DM
 

Remission 

Rates in Meta-

Analysis of All
 

Studies of
 
Metabolic 

Surgery 


Studies of BMI <35
 

DM Remission: 72% 

94 studies 

94,579 surgical Studies of BMI ≥35 patients 

DM Remission: 71% 

Panuzi S…..Mingrone G. 
Ann Surg 261:459 (2015) 



  
   

 

   
 

  

  

 
  

  

AHRQ Systematic Review
 

 Comparative effectiveness of surgical vs. non-surgical 
approaches to metabolic conditions such as diabetes 
with baseline BMI 30–35  

 >100-page detailed report 

 Surgery caused greater reductions of BMI, HbA1c, 
hypertension, LDL, & triglycerides 

 “Adverse events of surgery were relatively low.” 

 Surgical mortality:  0.0–0.3% 

 “Most surgical complications were minor and tended 
not to require major intervention.” 

AHRQ:  Maglione MA et al 
(online) 



                   

                                 

 

                                              

 

    
  

 

 

 

Odds of Diabetes Remission or Glycemic Control in All 11
 

RCTs of Surgery vs. Meds/Lifestyle Care for T2DM
 

Fixed Effect Model 

Medical/Lifestyle   Surgery 

] 
] 

Ascending M
ean Baseline BM

I 

BMI > 35 

BMI ≤ 35 

Peto Odds Ratios 
Surgery 

Medical/ 
Lifestyle 

Glyc. Endp. N   Glyc. Endp.  NStudy (Operation) [Follow-up; HbA1c endpoint] Weight Peto, Fixed, 95% CI 

Level 1A Evidence: 

Surgical Superiority is 

Similar in BMI ≤35 and >35 

Favors 
Meds-Lifestyle 

Favors 
Surgery 

Rubino F…..Cummings DE
 

Diabetes Care (June 2016)
 



 

   
      

 

  
 

Endorsed by The American Diabetes Association 

•ADA Delegates: William Cefalu MD, Robert Eckel MD, 
Richard Grant MD, William Herman MD, David Nathan MD, 
Robert Ratner MD 

•Endorsed by 45+ Diabetes, Medical, Surgical Organizations
 
including: ADA, IDF, Chinese Diabetes Society, Diabetes India, 
Diabetes UK 



  

   

 

   

      

Metabolic Surgery for patients with T2DM should be 

•Recommended for BMI > 40 regardless of glycemic control 

•Recommended for BMI > 35 with inadequately controlled hyperglycemia 

•Considered for BMI 30-34.9 with inadequately controlled hyperglycemia 

•Considered for Asians with BMI as low as 27.5 with inadequately controlled 
hyperglycemia 



 

  
  

Obese
kg/m2

 for Asians

Class II Obese
with Poor

Glycemic Control

Class II Obese
with Adequate

Glycemic Control

Recommend Consider

Class I Obese
BMI 30-34.9 kg/m2

or 27.5-32.4 for Asians

Optimal Lifestyle and Medical Rx Optimal Lifestyle and Medical Rx
(including injectable meds and insulin)

Class I Obese
with Poor

Glycemic Control

Class I Obese
with Adequate 

Glycemic Control

ssessment 
ic Surgery

Non-Surgical 

Class II Obese
BMI 35-39.9 kg/m2

or 32.5-37.4 for Asians

 
  

  

 
 

    

  

   

DSS-2: Surgery in the T2DM
 

Treatment Algorithm
 
Patients with 

Type 2 Diabetes 

Non-Obese 
BMI < 30 kg/m2 

or < 27.5 for Asians 

Obese 
BMI ≥ 30 kg/m2 

or ≥ 27.5 for Asians 

Metabolic Surgery Metabolic Surgery 

Expedited A 
for Metabol 

Treatment 

Metabolic surgery may be 

considered to treat T2DM in 

patients with a BMI ≥30 kg/m2, or 

down to 27.5 for Asians 

Class III 
BMI > 40 

or > 37.5 

Rubino F…..Cummings DE
 

Diabetes Care (June 2016)
 



    
    

  
 

  

CONCLUSION 
 The evidence for Metabolic Surgery as a relatively 

safe and effective treatment for T2DM is very good 
and supported by multiple RCT’s. 

 Widely Endorsed International Guidelines for 
T2DM NOW include evidence based 
recommendations for surgery to treat T2DM and it 
co-morbidities. 



 

 
  

 
  

 
  

 
 

  

• Treatment for diabetes (Mingrone, NEJM 2012) 

• Bariatric surgery provides glycemic 
control and can lead to complete and 
durable remission of diabetes (Arterburn, Obes 

Surg 2012; Buchwald, Am J Med 2009; Pories, Am J Clin Nutr 1992; Buchwald, JAMA 2004) 

• Reduces mortality from: (Adams, NEJM 2007) 

• Diabetes (92% reduction) 
• Cancer (60% reduction) 
• Coronary artery disease (56% reduction) 

Bariatric surgery: treatment for diabetes 



 Cardiovascular disease
 



 

 
   

  

Obesity and Cardiovascular Disease 

Surgical weight loss impacts cardiovascular 
disease by inducing improvement of known 
cardiac risk factors, including 

hypertension 
hypercholesterolemia 

hypertriglyceridemia 

diabetes 




            
          

     
     

  
  

    
  

     

       
     

   

    

     
    

      
     

 

Kwok, C.S., Pradhan, A., Khan, M.A. et al. Bariatric surgery and its 
impact on cardiovascular disease and mortality: a systematic review and 
meta-analysis. Int J Cardiol. 2014; 173: 20–28 
 14 studies included 29,208 patients who underwent bariatric surgery and 

166,200 nonsurgical controls 
 mean age 48 years, 30% male, follow up period from 2 years to 14.7 years 

 Compared to nonsurgical controls >50% reduction in mortality in patients who 
had bariatric surgery 
 OR 0.48 95% CI 0.35–0.64, I2 = 86%, 14 studies 

 In pooled analysis of four studies with adjusted data, bariatric surgery was 
associated with a significantly reduced risk of composite CV adverse events 

OR 0.54 95% CI 0.41–0.70, I2 = 58% 

 Bariatric surgery was also associated with significant reduction in specific endpoints of 

 myocardial infarction (OR 0.46 95% CI 0.30–0.69, I2 = 79%, 4 studies) 
stroke (OR 0.49 95% CI 0.32–0.75, I2 = 59%, 4 studies). 

Data from observational studies indicates that patients undergoing bariatric surgery 
have a reduced risk of myocardial infarction, stroke, cardiovascular events and 
mortality compared to non-surgical controls. 



Sjostrom, L et al
 







Adams, et al. N Engl J Med 2007;357:753-61
 



   
   

Over 4 million hospitalizations for heart 

failure with a 20-50% readmission rate
 









Cancer
 



 
 

 

 

Obesity 
and Cancer 
risk 

Calle: NEJM (2003);348:17 

Calle: NEJM (2003);348:17 







Overall Cancer Effect of Bariatric 
Surgery: Swedish Obese Subjects Study 







 
 Davidson, et al. JAMA Surg 2016 July 1; 151(7): 631–637. 

Utah Obesity Study 



 
  

   

   
    

 

Overall Cancer
 
Effect of Bariatric Surgery
 

 Metanalysis 
 All human studies with oncologic outcomes after 

bariatric surgery 
 Six observational studies (n=51,740) comparing RR 

of cancer in BS patients vs. control. 
 RR after BS = 0.55 (women= 0.68 vs men=0.99). 

Tee MC et al. Surg Endosc 2013;27:4449-4456.
 

http:men=0.99


     

    

Metanalysis: Effect of Bariatric Surgery 
All human studies with oncologic outcomes 
6 observational studies, n= 51,740 
Effect of BS on cancer incidence Gender-specific effect of BS 
and mortality on cancer incidence 

RR after BS = 0.55 (women= 0.68 vs men=0.99)
 

http:men=0.99


 
  

  

Overall Cancer
 
Effect of Bariatric Surgery
 

Renehan AG. Lancet Oncology 2009;10:640-641
 



  
 

 

 
  

 

 

 

Endometrial Cancer
 
Effect of Bariatric Surgery
 

 Bariatric surgery 
is associated 
with a 71% risk 
reduction for 
uterine cancer 
and an 81% 
reduced risk if 
normal weight is 
maintained after 
surgery. 

Ward KK et al. Gynec Oncology 2014;133:63-66 



 
 

  

Relationship between body mass index and 
adenocarcinomas of the oesophagus (OA) and 

oesophagogastric junction (OGJA). 

Males Females 

OA 

OGJA 

Hoyo C et al. Int. J. Epidemiol. 2012;ije.dys176
 



  
 

 
    

 
    

     

     
   

Bariatric Surgery and 

Colorectal Cancer Risk 


 Systematic review 4 observational studies met 
inclusion criteria 

 Meta-analysis 
 bariatric surgery was associated with a significantly lower 

CRC incidence vs.obese non-operated individuals 
 RR = 0.73, 95 % confidence interval, 0.58 - 0.90, p=0.004
 
 bariatric surgery associated with a 27 % lower CRC risk.
 

Afshar S, et al. The effects of bariatric surgery on colorectal 
cancer risk: systematic review and meta-analysis. Obes Surg. 
2014 Oct;24(10):1793-9. 



 
   

     
 

     
   

 
  

        

       
   

Liver Cancer
 
 Administrative data from UHC 
 Prevalence of liver cancer among admissions with and

without a history of bariatric surgery within a 3-year
period. 

 History of bariatric surgery had a 61 % lower prevalence of
liver cancer compared to those without a history of
bariatric surgery 

 prevalence ratio 0.39, 95 % confidence interval 0.35-0.44 
 Inverse associations persisted despite sex, race, and ethnicity. 

Yang B(1), et al. Bariatric Surgery and Liver Cancer in a Consortium
of Academic Medical Centers. Obes Surg. 2016 Mar;26(3):696-700. 

http:0.35-0.44


   

 
 

  

 

Quality and patient safety 

Outcome improvements and 
surgical morbidity 
reductions over past decade 

National QI projects and 
results 



 

BARIATRIC SURGERY:
 
AMERICAN SURGICAL SUCCESS STORY
 

Bariatric Surgery In-hospital Mortality by Year 2002-2009 
(N = 105,287) 
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BARIATRIC SURGERY:
 
AMERICAN SURGICAL SUCCESS STORY
 

Bariatric Surgery In-hospital Mortality by Year 2002-2009 
(N = 105,287) 
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CMS: Inpatient Discharge Data (2010)
 
Morbidity & mortality rates of gastric bypass are similar to 

other common procedures 

Center for Medicare and Medicaid  Services, FY 2010 
MedPAR, Medicare Fee for Service Inpatient Discharges 

with Selected Procedures 





 
 
 
 

Drivers of Improved Outcomes
 
in Bariatric Surgery
 

 Dedicated multi-disciplinary teams 
 Comprehensive, holistic approach 
 Improved patient selection. 
 Improved patient evaluation. 
 Improved patient optimization. 
 Standardized operations. 
 Accreditation 



  
  

  
       

 
 

 
  

   

CURRENT ENROLLMENT
 
• There are 845 Centers participating in the MBSAQIP 

• 755 MBSAQIP Accredited 
226 new since MBSAQIP rollout in September 2014 

• includes 49 states, Washington DC, Puerto Rico, and Canada 
• Alaska coming soon 

• 30 Data Collection Only 
• 1 International Data Collection Center 
• 59 Initial Applications in Process 
• 291 Site Visits in CY 2016 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOyZmu_F6sgCFQhBJgodNDsJgw&url=http://viralfleek.com/where-does-the-word-hooray-come-from/&psig=AFQjCNEwv5cpTCzY9wN2G7p0ITLMjsNTzQ&ust=1446306521557562
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOyZmu_F6sgCFQhBJgodNDsJgw&url=http://viralfleek.com/where-does-the-word-hooray-come-from/&psig=AFQjCNEwv5cpTCzY9wN2G7p0ITLMjsNTzQ&ust=1446306521557562


   
  

    
 

SAR Summary Data for Cases in CY2016
 
30-day Mortality Snapshot – All Cases
 

Number of 
Sites 

Total 
Cases 

Death 
Cases 

Mortality 
Rate (%) 

Mean Site 
Mortality 
Rate (%) 

783
	 185883
	 207
	 0.1114 0.1176 



 
   

National Outcomes: MBSAQIP 
Overall vs. Age >65 



  

  
   

 
 

  

Impact of ACS-ASMBS 

Accreditation
 
on BS Outcomes
 

 2010 Nationwide Inpatient Sample (NIS) dataset
 
 72,615 bariatric patient discharges 
 145 hospitals, of which 79 (54%) were accredited.
 
 Unaccredited centers had a higher LOS (2.25 vs.
 

1.99 days). 
 Unaccredited centers had higher total charges 

($51,189 vs. $42,212) 

Morton JM et al. Ann Surg 2014;260(3):504-8
 



 

 
 

    
 

  

Impact of ACS-ASMBS 

Accreditation
 
on BS Outcomes
 

 Unaccredited centers had higher complication rates 
(12.3% vs. 11.3%, p<0.0001) 

 Unaccredited centers had higher mortality rates 
(0.13% vs. 0.07%, p=0.019) 

 Multivariable logistic regression analysis identified 

unaccredited status as a positive predictor of 
incidence of complications. 

Morton JM et al. Ann Surg 2014;260(3):504-8
 





 
  
  

 MBSAQIP Accreditation Required
 

• Blue Cross Centers of Distinction 
• Aetna Institutes of Quality 
• United/Optum Centers of Excellence
 
• Cigna Bariatric Centers of Excellence
 



  

    
    

 

   
   
    

  

Decreasing Readmissions through Opportunities
 
Provided (DROP): 


The First National Quality Improvement
 
Collaborative from the Metabolic and Bariatric
 

Surgery Accreditation and Quality Improvement
 
Program (MBSAQIP)
 

John Morton MD, MPH; Stacy Brethauer MD;
	
Teresa Fraker RN, Jennifer Bradford MFA,
	
Kristopher Huffman MS, Elizabeth Berger MD,
	

Anthony Petrick MD, Cliff Ko MD
	



  
  

 

     
      

 

    
  

  
 

Study Aim
To demonstrate the impact of a readmission 

bundle to decrease 30-day all-cause 
readmissions in a nationally representative 

bariatric surgery population 
Methods 
• Setting: 128 Representative Hospitals 
• Piloted in 5 centers 
• Time Period: April 2015-March 2016 
Interventions: 
• 14 Webinars 
• In Person Meetings @ Obesity Week 2015 & Obesity WE 2016 
• MBSAQIP QI Cmte Mentor Assigned to Each Center for Monthly Phone Calls 
• Site Specific Reports for Benchmarking 
• Readmission Bundle 



   
    

  
 

   

    

 

 

 

All 128 Sites 
Procedure LAGB LRYGB LSG All 

Pre Post Pre Post Pre Post Pre Post 

Cases 1592 1028 10255 10638 18230 22358 30077 34024 

Readmission 
Rate 1.88 1.95 6.53 7.13 4.02 3.54 4.76 4.61 

Percent Change 3.24 9.06 -12.01 -3.21 

Chi-square P-
value 0.91 0.09 0.01 0.36 

• Significant Sleeve Gastrectomy 30 Day Readmission Decline of 
12.01 % with Accelerating Decline over Time (Last Qtr -27%) 

-

•	 Significant Decline in LOS for Band/Sleeve/All 
•	 NS change in Morbidity Band/Sleeve/All 
•	 Hospitals with a Pre-Intervention Readmission Rate of >4.84%

Benefitted Most 
•	 Bundle Elements of Discharge Phone Call and Postop Visit with 

Surgeon and Nutritionist < 30 days Mattered Most 



 Newer FDA approved devices
 



Newer FDA approved interventions
 

A-Tube 

Skin-
Port 



   
  

    
      

 
      
 
         

     
       

       

VBLOC 


Delivery of therapy in mAmp can be adjusted depending on patient’s response

• Vagal nerve blocking device 
• Neuroregulator interrupts signaling between
the vagus nerve and the brain non-continuously
for 5 minutes out of every 10 minutes, 12 hours
a day

to therapy
Delivery of daily therapy duration can be adjusted according to patient’s lifestyle
and schedule 

• Induces delayed gastric emptying and reduces gastric accommodation 
• Overall effect is that patients eat smaller portions and feel fuller longer 
• FDA approved in 2015 for BMI 35-45; best results seen in BMI 35-40 



    
    

 

    
    

  
 

 
  

   

 
 

   
      

    

 
 

 

  
     

  
  

1. Camilleri, Michael, et al. “Intra-abdominal Vagal Blocking (VBLOC T rapy): Clinical Results with a New Implantable Medical Device. Surgery.” Journal of the Society of University Surgeo 143 (2008):723-731. Print. 
2. Camilleri, Michael, et al.  “Selection of Electrical Algorithms to Treat Obesity with Intermittent Vagal Block Using an Implantable Medical Device.” Surgery for  Obesity and Related Diseases 5 (2009):224-230. Print.
3. Shikora, Scott, et al. “Vagal Blocking Improves Glycemic Control and Elevated Blood Pressure in Obese Subjects with Type 2 Diabetes Mellitus.” Journal of Obesity, (2013) Article ID 245683. DOI: 10.1155/2013/245683.
4. Shikora, Scott, et al., “Intermittent Vagal Nerve Block for Improvements in Obesity, Cardiovascular Risk Factors, and Glycemic Control in Patients with Type 2 Diabetes Mellitus: 2 Year Results of the VBLOC DM2 Study.” 
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6. Ikramuddin, Sayeed, et al. “Effect of Reversible Intermittent Intra-abdominal Vagal Nerve Blockade on Morbid Obesity: The ReCharge Randomized Clinical Trial.” Journal of the American Medical Association 312.9 (2014):915-922. Print. DOI: 
10.1001/JAMA. 2014.10540.

7. Shikora, Scott, et al., “Sustained Weight Loss with Vagal Nerve Blockade but Not with Sham: 18-Month Results of the ReCharge Trial.” Journal of Obesity  (2015); Article ID 365604. DOI:10.1155/2015/365604. 116

Patients Design Key Outcomes 

vBloc – RF1 
(Proof of Concept)1 31 Prospective, observational 6 month study, 

BMI 31.5-55 kg/m2 






14% EWL 
No device-related SAEs 
Calorie intake ↓ 30% with ↑ fullness and ↓ hunger 
Pancreatic polypeptide reduced (indirect measure of vagal blocking) 

vBloc – RF2 
(Safety and Efficacy)2 27 

Prospective, observational 6 month study, 
2nd generation RF device, BMI 31.5-55 
kg/m2 





23% EWL 
1 device-related SAE 
Greater weight loss than 1st generation device due to 2 minute ON times 
(intermittent algorithm) 

vBloc DM2 
(Safety and Efficacy)3,4 28 

Prospective, observational 1 and 2 year 
studies with a rechargeable device, BMI 
30-40 kg/m2 and T2DM 

 1 & 2 year results: 
 25% & 22% EWL 
 1 & 0.6 percentage point reduction in HbA1c 
 In hypertensive subjects, 8 & 7 mmHg reduction in mean arterial 

pressure 
 1 and 2 device-related SAE 

vBloc EMPOWER5 

(level I study) 294 
Prospective, randomized, double-blind, 2:1 
allocation, sham control, external power 
source, 1 year study 





Greater weight loss with ↑ hours of therapy (30% EWL with ≥12 hrs/day) 
Unanticipated therapeutic effect in control arm from safety checks 
Safety endpoint met 

vBloc RECHARGE 
(level I study)6,7 239 

Prospective, randomized, double-blind, 2:1 
allocation, sham control, rechargeable 
device, 12 and 18 month study 







24.4% EWL ITT group 
Unprecedented super-superiority endpoint not met, but superiority shown over sham 
(sham effect) 
Safety endpoint met (3.7% related SAEs) 
Durable WL in vBloc and not sham at 18 mo 

CLINICAL EVIDENCE SUMMARY 

he ns 





  

  

   
  

  

    

     

 

    

  

 

   
 

        
        

   

Waist circumference reduced by 7" (~18 cm) 

Drop in “bad” cholesterol 

HbA1c (%) reduction of 1.0 point 

vBloc Clinical Evidence: Reduction in Comorbidities 


vBloc Therapy patients experienced a reduction in comorbidities and improvements in overall
 
cardiovascular health at 1 and 2 years
 

CLINICAL STUDY PATIENTS AT 1 YEAR CLINICAL STUDY PATIENTS AT 2 YEARS
 

50% remittance of pre-diabetes 

50% remittance of metabolic syndrome 

Reductions in 
co-morbiditiesyield 
significant savings to 

15. Shikora, Scott, et al. “Vagal Blocking Improves Glycemic Control and Elevated Blood Pressure in Obese Subjects with Slide courtesy of EnteroMedics 
Type 2 Diabetes Mellitus.” Journal of Obesity, (2013) Article ID 245683. DOI: 10.1155/2013/245683. 

the health care 
system 

118 



  

  
  

 
   

 
 

  
 

  
    

 
 

  

  
    

 
  

  

   

 

Intra-Gastric Balloons for Weight Loss
 

™ ”“Reshape Dual®” “Orbera®” “Obalon “Elipse®” 

Two attached 450mL 
fluid filled silicone 
balloons 

FDA approved in 
2015 for BMI 30-40 
with co-morbidity 

Endoscopically 
inserted and removed 

Single 550mL fluid 
filled silicone balloon 

FDA approved in 
2015 for BMI 30-40 

Endoscopically 
inserted and removed 

Up to three 250mL 
gas-filled balloons 

FDA approved in 2016 
for BMI 30-40 

Swallowed and 
endoscopically 
removed 

Single 550ml, fluid filled 
balloon 

Pending FDA approval 
in 2018 for BMI 30-40 

Swallowed and 
Spontaneously 
Passes through GI 
Tract 

11 
9 



   

 

 
 

 82 publications included re ORBERA IGB
 

 6,845 pts 

 TBWL at 6 months: 
 13.16% 

 TBWL at 12 months: 
 11.1% (25.4%EWL) 



ASGE meta-analysis
 



  ASGE meta-analysis 
complications 



      

     
        

 
       

  
    

    
        

    
      
          

     

 10 RCT and 30 observational studies including 5,668 subjects 

 moderate-quality evidence for improvement in most metabolic parameters in 
subjects assigned to IGB therapy as compared to conventional non-surgical therapy in 
RCTs:    mean difference (MD) in 
 fasting glucose change: -12.7 mg/dl (95% confidence interval (CI) -21.5, -4); 
 triglycerides: -19 mg/dl (95% CI -42, 3.5); 
 waist circumference: -4.1 cm (95% CI -6.9, -1.4); 
 diastolic blood pressure: -2.9 mm Hg (95% CI -4.1, -1.8). 
The odds ratio for diabetes resolution after IGB therapy was 1.4 (95% CI 1.3, 1.6). The 
rate of serious adverse events was 1.3%. 
IGBs are more effective than diet in improving obesity-related metabolic risk factors 
with a low rate of adverse effects, however the strength of the evidence is limited 
given the small number of participants and lack of long-term follow-up. 



Releases neurotransmitters

     

  
     
   
 

   
  

AspireAssist® System
 

A-Tube, modified PEG tube, identical 
placement to PEG, placed endoscopically, using
conscious sedation, on an out-patient basis 

A-Tube 

Skin-Port 

PEG tubes 
•	 Used for feeding in patients unable to eat 
•	 Used for removal of gastric fluid in patients with 
intestinal obstruction 

•	 Have been in widespread use for 30+ years 
•	 Best practice to avoid complications widely practiced 

Two modes: Drain & Lavage 

Device in Use		 Device Not in Use
	 124 



  

 
      

    

 
     

   

     
     

 

US Pivotal Study*: Two Co-Primary Endpoints Met
 

Co-Primary Endpoint #2 Co-Primary Endpoint #1 
At least 50% of AT group achieves Mean %EWL at 52 Weeks of AT Group at 
25 %EWL or more at 52 Weeks least 10% greater than Control Group 

*Baseline BMI range: 35-55 kg/m2; mean BMI=42.4 kg/m2
 

Population 28% black/ African-American, 10% Hispanic, 4% other, 57% white/ non-Hispanic
	
171 Subject, 2:1 randomization
	 125 
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       Few and relatively minor adverse events 

PERIOPERATIVE: 
Pain 

POST-OPERATIVE: 
Granulation Tissue 

Low Rate of Serious Adverse Events 

Excellent Safety from US Clinical Study
 

Only 5 SAEs in 4 subjects, all 
easily resolved (3.6% SAE rate) 
1. Perioperative pain, 1 night stay Resolved 
with pain medication 
2. Perioperative mild peritonitis, 2 night 
stay. Resolved w/ IV antibiotics 
3. Post-operative: Mild ulceration. 
Resolved w/ A-Tube removal 
4. Postoperative: A-Tube fungal growth, 
resolved w/ A-Tube replacement 

No Metabolic / Electrolytic Abnormalities 



    
   

Consistent Durable Weight Loss: 3 Different Studies
AspireAssist used in over 1,000 patients worldwide 

127 



 

 
   

  

Barriers to care
 

1. National estimates of 
eligibility vs. procedure 
numbers 
2. Obesity in American
 
national poll results
 
3. Physician behavior 





 
 
 

 

 

Bariatric surgery 
procedure numbers are 
increasing primarily due 
to the overall growth of the 
US population. 

Annual increase in 
application of surgical 
treatment in the eligible 
population (based on BMI) 
was only 1.9% 



   
    

     
    

  
     

  

Obesity in America Survey 
 Obesity and cancer tied top 2 most often cited serious 

health problem 
 86% obesity is very high risk to a person’s overall health
 

 93% agree obesity increases a person’s risk of dying 
young 

 Only 37% believe obesity itself is a disease 
 40% with BMI criteria for obesity have not talked with a 

doctor / health professional about their weight 



   

 

Among those whose BMI places them as obese...
 

43% 

47% 

9% Correctly 
consider self to 
be obese 
Consider self to
 
be overweight,
 
but not obese
 

Consider self to
 
be about right
 



   
  

    
  

  
   

 
   
  

Obesity in America Survey 
What are the most effective 
treatments? 
 Losing weight on one’s own through diet and 

exercise is considered the most effective weight loss 
method (78%) 

 Formal exercise programs (72%) 
 losing weight with the help of a doctor (68%) 
 one-on-one dietary counseling (61%) 
 weight loss surgery (59%)……in 5th place 
 formal weight loss programs (53%) 



   
 

  

 

Percent of Americans Who Are Surgically
 
Eligible Whose Doctor Suggested Surgery = 


12%
 

12 

87 

Doctor said person is candidate for weight loss surgery 

Doctor hasn't suggested surgery 



 

 
    
   

  

 
    

Which treatments are viewed as 
SAFE? 

 Weight Loss Surgery 
 30% say the method is very safe or safe 
 36% say it is unsafe or very unsafe 
 30% say it is neither safe nor unsafe 

 Prescription medications and dietary supplements
 

 Only 17% rate these methods as very safe or safe 



 Physicians / Providers
 

knowledge 
awareness 
behavior 
priorities 







 

  

 

  
 

 

Conclusions 
 Bariatric surgery is SAFE 
 Bariatric surgery is EFFECTIVE 
 Improves SURVIVAL 
 Improves HEALTH 
 Improves QUALITY OF LIFE 

 Only 1% of eligible people are treated / year
 

The only successful longterm treatment for the 
disease of obesity is not currently being 
optimally utilized in treatment 



   

  
 

 
   

  
  

   

Next steps for CMS
 

 Approve coverage for DIABETES SURGERY in 
patients with BMI <35 
 Require MBSAQIP Accreditation 
 Tracking outcomes with clinically rich data 

 Approve less invasive treatments to fill the 
gap in the continuum of obesity care 
 Intragastric balloons, aspireassist, VBLOC 

Critical to mount awareness campaigns for both 
the Public and Physicians 
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