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 Clinical Criteria for Obesity Surgery 

 Current body mass index (BMI) thresholds for obesity 

surgery were first established by the National Institutes of 

Health Consensus Development Conference.  

 Coverage is limited to adults meeting the following 

thresholds: 

BMI exceeding 40; or  

BMI greater than 35 in conjunction with any of the 

following severe co-morbidities:  

• Clinically significant obstructive sleep apnea  

• Coronary heart disease  

• Medically refractory hypertension  

• Type 2 diabetes mellitus 

 Adolescents have higher BMI requirements  
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Covered Surgical Procedures for Obesity 

Restrictive procedures:  

 

• Laparoscopic adjustable silicone gastric banding  

• Sleeve gastrectomy 

 

 Malabsorptive procedures:  

 

• Roux-en-Y gastric bypass   

• Biliopancreatic diversion with or without duodenal switch 

mellitus 

 



7 

Nutrition and Exercise Prerequisites to Obesity 

Surgery 

To qualify for obesity surgery, members must complete either of 

the following: 

 

• At least 3 months of multidisciplinary surgical preparatory 

regimen; or  

 

• A cumulative total of 6 months physician-supervised 

nutrition and exercise program  

 

• These programs must include the following components:  

 Dietician consultation  

 Low calorie diet  

 Increased physical activity  

 Behavioral modification  
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Program Purposes 

 Improve surgical outcomes. 

 Reduce the potential for surgical complications. 

 Establish the member's ability to comply with post-operative 

medical care and dietary restrictions. 
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Obesity Surgery as a Treatment for Diabetes 

• Obesity surgery treatment for diabetes in persons without 

morbid obesity (i.e., persons with a BMI below 35) is 

considered experimental and investigational.  

• Concerns of study by Dixon and colleagues (2008) include: 

 

 rigorousness of the lifestyle modification employed in the 

study. 

 long-term success rates in maintaining weight loss with 

gastric banding.  

 reproducibility of results in persons with an extensive 

history of diabetes or with a different surgical team.  

 

• Results need to be confirmed in a larger, more diverse 

population and have long-term efficacy assessed.   

 



Questions & Discussion 



The Impact of Bariatric Surgery 
on Type 2 Diabetes 

Walter J. Pories, MD, FACS 
Professor of Surgery, Biochemistry, Sport and 

Exercise Science 
Brody School of Medicine 
East Carolina University 

A Webinar on Best Practices 

A Presentation of APPO 



You already know that T2DM…  

• Type 2 Diabetes (T2DM) is an exploding, 
epidemic, cruel and costly disease 

• One out of every four Americans over 65 is a 
diabetic 

• 1.6 million new cases every year 

 

 

 

 

 

 



You already know that T2DM…  

•  And, in spite of the best current medical 
therapies: 

–diets 

– exercise 

–behavioral modification 

–drugs 

 

 

 

 

 



At 
Diagnosis: 

 
Lifestyle 

+ 
Metformin 

 

Lifestyle + Metformin 
+ 

Basal Insulin 

Lifestyle + Metformin 
+ 

Sulfonylurea2 

Lifestyle + Metformin 
+ 

Intensive Insulin 

 
 

Lifestyle + Metformin 
+ 

Pioglitazone 
 
No hypoglycemia 
edema/CHF 
Bone Loss 
 

 

 
 

Lifestyle + Metformin 
+ 

GLP-1 agonistb 
 
No Hypoglycemia 
Weight Loss 
Nausea/Vomiting 
 

 

 

 
Lifestyle + Metformin 

+ 
Pioglitazone 

+ 
Sulfonylreaa 

 

Lifestyle + 
Metformin 

+ 
Basal Insulin 

STEP 1 STEP 2 STEP 3 

Tier 2:     Less well validated therapies 

Tier 1:     Well-validated therapies 

2008 ADA Algorithm for Type 2 DM 

Diabetes Care 31:1-11, 2008 



    Algorithm for Initiating Insulin Therapy 

from: Hirsch, et. al. Clinical Diabetes 23: p80 2005 



In spite of these advances… 

Type 2 Diabetes (T2DM) continues to  be the 
primary cause of  

• blindness 

• kidney failure 

• need for dialysis 

• amputations 

• With an increase of the risk of stroke and 
death from MI by 2 – 4 times 

 

 

 

 



and rising costs….. 
 

• The total annual economic cost of diabetes in 
2007 was estimated to be $174 billion.  

• The 2007 per capita annual costs of health 
care for people with diabetes is $11,744 a 
year, of which $6,649 (57%) is attributed to 
diabetes.  

 

 

 

 

 



There has been steady improvement in the proportion of 

diabetic patients achieving recommended levels of A1C, 

blood pressure, and LDL cholesterol in the last 10 years,   

 

Nevertheless, in some studies only 57.1% of adults with 

diagnosed diabetes achieved an A1C of <7  

 

 Moreover, there is persistent variation in quality of 

diabetes care across providers and across practice 

settings even after adjusting for patient factors that 

indicates the potential for substantial further 

improvements in diabetes care 

From the  

American Diabetes Association 2011 Guidelines: 



It’s no wonder that the motto of 
the ADA continues to be:  
“Living With Diabetes” 



1978  

East Carolina University 

“Let’s research 
Together” 



Obesity? 



The intestinal bypass 

12 motions/day 

Hypo-proteinemia 

Liver failure 

Kidney stones 

Mineral loss 

Not a great answer 

1950’s 



Mason Gastric Bypass 

1960’s 



Mason Gastric Bypass 



Mason Gastric Bypass 
Greenville Gastric 

Bypass 

1978 - 80 



The Greenville Gastric Bypass 

10 - 20 ml gastric pouch 
8 - 10 mm. anastomosis 
40 - 60 cm alimentary loop 

Total group 1980-1998 = 831 
16 year cohort               =147 



Weight Loss After Gastric Bypass 
 @ 16 Years (ECU; n=831; 95% Followup) 

 Mean Weight Mean % XS 
Weight Loss 

Mean  
BMI 
 

Preop 317 0 51 

1 year 199 67 32 

2 years 194 69 32 

5 years 209 57 34 

10 years 217 51 35 

16 years 211 55 37 
21155 

 

106 lb 



Weight Loss After Gastric Bypass 
 @ 16 Years (ECU; n = 831; 95% Followup) 

 Mean Weight Mean % XS 
Weight Loss 

Mean  
BMI 
 

Preop 317 0 51 

1 year 199 67 32 

2 years 194 69 32 

5 years 209 57 34 

10 years 217 51 35 

16 years 211 55 37 
21155 

 

106 lb 2003 Schauer U Pitt-104 lb 
5 years 



The Greenville Gastric 
Bypass produces durable 
and safe weight loss 



A morbidly obese 
woman who could not 
conceive… 



0 1 2 5 10 16 

150 

200 

250 

300 

LB 

Years 

The weight loss  
is sustained 



Mean % Weight Change over 15 Years  
Swedish Obesity Study 

Sjostrom: NEJM 2007;357:741-52 

Diet 

 

 

 

Bands 

 

 

 

RYGB 



Building a hypothesis 

•  Severe obesity is no longer a hopeless disease 

• The gastric bypass produces durable weight loss   



LONG-TERM SURVIVAL CANADA 
Christou et al. Ann Surg 2004;240:416-

424 
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Rel. Risk = 0.11 (.04-.27) 

89% reduction in risk of 

death over 5 years 



Unadjusted Cumulative Mortality 
Swedish Obesity Study 

Sjostrom: NEJM 2007;357:741-52 



Building a hypothesis 

•  Severe obesity is no longer a hopeless disease 

• The gastric bypass produces durable weight loss 
and a reduction in mortality 



“Walter, I have a patient who needs a 
gastric bypass  but she has diabetes…… 

The next challenge:  



And the mystery: 

• First patient with diabetes: After the surgery, 
plasma glucose normal. No need for insulin! 

• Second patient: plasma glucose normal 

• Third patient: plasma glucose normal 

• “Do you guys know how to diagnose 
diabetes?” 

• Fourth patient: plasma glucose normal 

• “It’s the lab’s fault!” 



Date Glucose  Insulin 

given 

16 Nov ‘80 
PREOP/OP 

495 90 

17 Nov 281   8 

18 Nov 308 16 

19 Nov 240   8 

20 Nov 210   4 

21 Nov 230   8 

22 Nov 216   4 

28 Nov 193   0 

30 Nov 153   0 

14 Dec 155   0 

  
Insulin 
Requirements 
Pre & post 
Gastric 
Bypass 

Pt. LT 

Remission of diabetes after gastric bypass 



608 morbidly obese:  
Mean 9.4 years at ECU 

165 Type 2 
Diabetics 

165 IGT 
“impaired” 

146 long enough 
followup 

152 long enough 
followup 

121/146 (83%) 
euglycemic 

150/152 (99%) 
euglycemic 

For example, the gastric bypass also induces 
remission of diabetes (T2DM) 



608 morbidly obese:  
Mean 9.4 years at ECU 

165 Type 2 
Diabetics 

165 IGT 
“impaired” 

146 long enough 
followup 

152 long enough 
followup 

121/146 (83%) 
euglycemic 

150/152 (99%) 
euglycemic 

For example, the gastric bypass also induces 
remission of diabetes (T2DM) 

Schauer: 1,160 pts. 

83% remission 



78 

232 Morbidly Obese Diabetic Patients 

(95% followup up to 16 years) 

154 

Gastric Bypass Operation refused  

for personal or  

insurance reasons 

22/78 (28%)/6.2 yrs 14/154 (9%)/ 9 yrs 

P<0.0003 1%/yr 4.5%/yr 

 MacDonald Journal of Gastrointestinal Surgery. 1:213-220, 1997 



78 154 

Gastric Bypass Operation refused  

for personal or  

insurance reasons 

22/78 (28%)/6.2 yrs 14/154 (9%)/ 9 yrs 

P<0.0003 

Mortality     78%  

1%/yr 4.5%/yr 

232 Morbidly Obese Diabetic Patients 

(95% followup up to 16 years at ECU) 

MacDonald Journal of Gastrointestinal Surgery. 1:213-220, 1997 



 Building a hypothesis: 

•  Severe obesity is no longer a hopeless disease 

• The gastric bypass produces durable weight loss 
and a reduction in mortality 

• Diabetes is also no longer a hopeless disease 

• The gastric bypass produces full and durable 
remission with a reduction in mortality from T2DM, 
primarily due to lower rates of cardiovascular 
disease 



Sugerman et al. 



Sugerman et al. 



Sugerman et al. 



Sugerman et al. 

Sleep apnea: fell asleep driving 
his cab 



Now it’s a lot safer 



Dr. Blackstone : Scottsdale Bariatric Center 
% Resolution of Co-morbid disease 

Co-Morbid 

Disease 

Gastric 

Bypass 

Revision 

Type 2 Diabetes 80.5% 66.7% 

Hypertension 63.3% 50.0% 

Obstructive Sleep Apnea 68.9% 80.0% 

GERD 87.6% 73.9% 

Venous Insufficiency 71.0% 78.9% 

Infertility 

Asthma 66.0% 83.3% 

Stress Incontinence 84.0% 75.0% 

Depression 31.4% 33.3% 

DJD 67.1% 50.0% 

Hyperlipidemia 61.4% 50.0% 



Metabolic 

Syndrome 

Diabetes 

Dyslipidemias 

Renal failure  

Polycystic  

Ovary Disease 

NASH 

Hyperlipidemias 

Hypertension 

Atherosclerosis 

Central Obesity 



 Five Year Comorbidity Comparison 

0 5 10 15 20 25 30 35 40

%

Cardiovascular

Endocrinological

Musculoskeletal

Infectious

Cancer

Control

Bariatric

* 

* 

* 

* 

* 

*p<0.001 

Christou et al. Ann Surg 2004;240:416-424 

Cancer 



Building a hypothesis 

•  Severe obesity is no longer a hopeless disease 

• The gastric bypass produces durable weight loss 
and a reduction in mortality 

• Diabetes is no longer a hopeless disease 

• The gastric bypass produces full and durable 
remission of diabetes 

• And…..other diseases as well…. 



BUT the gastric bypass was not 
the only operation that could 

produce these results… 



Dr. Blackstone : Scottsdale Bariatric Center 
% Resolution of Co-morbid disease 

Co-Morbid 

Disease 

Gastric 

Bypass 

Revision Adjustable 

Gastric Band 

Type 2 Diabetes 80.5% 66.7% 78.6% 

Hypertension 63.3% 50.0% 35.1% 

Obstructive Sleep Apnea 68.9% 80.0% 59.2% 

GERD 87.6% 73.9% 54.5% 

Venous Insufficiency 71.0% 78.9% 60.4% 

Infertility 

Asthma 66.0% 83.3% 37.5% 

Stress Incontinence 84.0% 75.0% 57.1% 

Depression 31.4% 33.3% 27.2% 

DJD 67.1% 50.0% 49.3% 

Hyperlipidemia 61.4% 50.0% 25.0% 



A d ju s t a b le  

G a s t r ic

B a n d

G a s t r ic

B y p a s s

D u o d e n a l

S w i t c h

G a s t r ic

S le e v e

 Weight Loss and Remission of T2DM  
After Bariatric Surgery 

All articles in English, 1990 – 2006,  
621 studies, 888 treatment arms, 135,246 patients 

Buchwald H, Estok R, Fahrbach K, Banel D, Jensen MD, Pories WJ, Bantle JP, Sledge, 

I. Meta-analysis of Bariatric Surgery and Diabetes, Am J Med (2009)122: 248 - 256 

XS WT Loss    46.2%            57.9%        ? 60%           63.6% 

Stop T2DM      56.7%            80.3%        ? 60%           95.1%  



Yes, bariatric surgery does seem to 
produce remarkable results, BUT 

• The patients have multiple co-morbidities 
and are poor surgical risks 

• Isn’t it too dangerous? 



Yes, there are complications… 

•  Early complications: same as other 
abdominal operations: bleeding, 
obstruction, infection, pulmonary emboli 

• Late complications --- of more concern: 

• Weight regain 

• Malnutrition 

• Emotional Problems 

• Long-term followup is a requirement 

 



Yes, Bariatric Surgery Was  
Too Dangerous 

• Complex, very ill patients 

• Technically difficult surgery 

• Challenging perioperative care 

• Variable outcomes 

• Mortality of 10 – 20% in some hospitals 



Yes, Bariatric Surgery Was  
Too Dangerous 

• Carriers: Centers of Excellence Programs 

–Variable requirements 

–No company had adequate data 

–Arbitrary designation of centers….. 

–The carriers failed to share the information 
with each other or the surgeons 



A solution: A national Centers of 
Excellence Program administered by an 
independent, non-profit organization 



 Surgical Review Corporation 

• Demanding requirements 

• Reporting of all cases 

• Separate reporting by surgeons and hospitals 

• BOLD software: no dictation, real time data 

• Rigorous inspections 

A solution: A national Centers of 
Excellence Program administered by an 
independent, non-profit organization 



SRC Data:  272 Hospitals, 495 Surgeons 
>110,000 patients in ASMBS Centers of Excellence 

Hospital Mortality   76 0.14% 

Operative Mortality at 30 days 

(76 + 89 = 165) 

165 0.29% 

Operative Mortality at 90 days 

(76+89+31 = 196) 

196 0.35% 

Re-admissions 1,956 4.75% 

Re-operations 887 2.15% 

Now 475 US Hospitals and seven countries! 



TABLE 2. Mortality rates following  
common operations in U.S. hospitals 

Aortic 

Aneur 

CABG Craniot Esophag 

Resect 

   

Hip 

Replac 
Panc Ped. 

Heart  

Surger

y 

Number of 

Hospitals 

performing 

operation 

2485 1036 1600 1717 3445 1302 458 

National Average 

Mortality rate( %) 
3.9 3.5 10.7 9.1 0.3 8.3 5.4 

Average Hospital  

caseloads 

Median  

30 491 12 5 24 8 4 

[i] Dimick JB, Welch HG, Birkmeyer JD. Surgical mortality  
as an indicator of hospital quality. JAMA  2004,292, 847-851 

SRC: Bariatric Surgery Mortality 0.3% (55,567 patients) 

106 Hospitals reporting Average Case Load: 312 cases/year 



Yes, bariatric surgery does seem to 
produce remarkable results, BUT 

• The patients have multiple co-morbidities 
and are poor surgical risks 

– Isn’t it too dangerous? 

–No, it is as safe as a cholecystectomy if 
performed in Centers of Excellence 

• And what about the expense? 

 



Copyright restrictions may apply. 

Makary, M. A. et al. Arch Surg 2010;145:726-731. 

Use of diabetes medication before and after bariatric 
surgery by their primary care physicians 



Copyright restrictions may apply. 

Makary, M. A. et al. Arch Surg 2010;145:726-731. 

$10,592/yr 

Use of diabetes medication before and after bariatric 
surgery by their primary care physicians 



Copyright restrictions may apply. 

Makary, M. A. et al. Arch Surg 2010;145:726-731. 

$10,592/yr 

$1,878/yr 

Use of diabetes medication before and after bariatric 
surgery by their primary care physicians 



Al Roker: then and now 



Who should have access to the surgery? 

  
 

 

Current 
Indications 

Justified 
Recommendations 

Age 18 - 65 14 - 70 

Psych 
Clearance 

Yes Yes 

Nutritional 
Clearance 

Yes No 

6 mos. diet Variable No 

BMI >35 >30 ? 



The problem of the BMI 

• It’s unigender! 
• Weight and T2DM are associated but not 
cause and effect  
– 10% of diabetics are lean 
– Only one third of the severely obese are 

diabetic 
• The BMI is an unreliable and discriminatory 
measure 

 



BMI= Kg/M2 

• Morbid Obesity > 35 
 

But what about a chap who is 

   5’ 8” 

   And 308 lbs. ? 

 
      BMI = 47.0 



The BMI alone is not a reliable measure 



 Underwater 
(hydrostatic) 

 weighing 



AS Jackson et al, International Journal of Obesity (2002) 26, 789–796, 2002   

Women 

Men 

Gender Differences in Body Fat at a BMI 

of 35  



C L Lafortuna et al,  International Journal of Obesity (2005) 29, 833–841.   

Differences in Body Composition:  

Fat Mass/Fat Free Mass in Women and 

Men 



St-Onge, Marie-Pierre, Department 
of Nutrition Sciences, University of 
Alabama 2005 

St-Onge, Marie-Pierre, 

Department of Nutrition 

Sciences, University of 

Alabama 2005 

Effect of Age  

on  

Body 

Composition 

with the same 

BMI 



Copyright restrictions may apply. 

Stevens, J. et al. Am. J. 

Epidemiol. 2008 
167:1365-1374;   

Adjusted cumulative incidence (and 95% confidence interval) for hypertension by 

body mass index categories and ethnicity, the Atherosclerosis Risk in Communities Study (1987-
1998) and the People's Republic of China Study (1983-1994) 

Chinese Asians 44% 

AmericanBlacks           34% 

American Whites        26% 
 BMI 

 

% Cumulative 

Incidence 



Copyright restrictions may apply. 

Stevens, J. et al. Am. J. Epidemiol. 2008 167:1365-1374; doi:10.1093/aje/kwn060 

Adjusted cumulative incidence (and 95% confidence interval) for diabetes by body 
mass index categories and ethnicity, the Atherosclerosis Risk in Communities Study 

(1987-1998) and the People's Republic of China Study (1983-1994) 

Chinese 

American 

White 
Chinese Asians         17% 

AmericanBlacks           15%  

American Whites        12% 



And the best reason for 
abandoning the BMI: 

Bariatric surgery induces 
remission of diabetes even in lean 

individuals 



Ramos A, Galvao Neto M, Galvao M.  

Patients Follow-up Fasting 

Glycemia  

Pre-op 

Fasting 

Glycemia 

Post-op 

1. RG 7m 216 98 

2. CD 7m 168 110 

3. MC 6m 157 79 

4. MM 5m 148 82 

5. RD 2m  225 94 

6. JG 1m  173 92 

 
DUODENAL-JEJUNAL LAP BYPASS 

IN LEAN PATIENTS WITH DIABETES  

  Ramos A, Galvao Neto M, Galvao M. 



Ramos A, Galvao Neto M, Galvao M.  

Patients Follow-up HbA1c  

Pre-op 

HbA1c 

Post-op 

1. RG 7m 8.6 6.2 

2. CD 7m 7.5 6.0 

3. MC 6m 8.2 5.8 

4. MM 5m 7.8 6.3 

5. RD 2m  8.2 7.6 

6. JG 1m  8.7 7.9 

Ramos A, Galvao Neto M, Galvao M. 

DUODENAL-JEJUNAL LAP BYPASS 

IN LEAN PATIENTS WITH DIABETES  



 
 

Dr M. Lakdawala M.S. India:   

Lean Diabetic Patients (@ 6 months after DJB)   

 Pre-surgery 
N=3 

Post surgery 
6 months 

BMI 1.     27.5 
2.     28 
3.     29.5 

27.5 
27 
29 

HbA1C 1.     9 
2.     10.4 
3.     9.5 

5.1 
6.3 
6.0 

PP Insulin 1.     240 
2.     232 
3.     244 

             59.5 

              56.5 

              50.0 

FBS 1.     128 
2.     155 
3.     162 

95 
92 
90 

PPBS 1.     265 
2.     244 
3.     275 

104 
134 
124 



In conclusion 

• Type 2 diabetes is no longer a hopeless 
disease 

• Bariatric surgery produces full, durable and 
safe remission of diabetes  

• And other manifestations of the metabolic 
syndrome: NASH, HTN, GERD, gout, 
hyperlipidemias, PCOS, Asthma, etc. 

• With a decrease in mortality and cost 

 



Let’s adopt a better motto: 
“Living Without Diabetes” 



Remaining Challenges 

• What is the best operation for each patient? 

• What are the biologic mechanisms that 
produce these results? Could we duplicate 
these effects with a medication 

• How do we educate our colleagues, our 
administrators and our carriers? 

• Needed: Prospective, randomized 
comparisons of the major procedures in 
selected populations in terms of long-term 
outcomes, costs and mechanisms   

 



1503:  
Leonardo DaVinci 



1504: Michaelangelo   

Before  After 
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Background 

 In 2007, the prevalence rate of diabetes in the US was 7.8%, affecting 12 

million men and 11.5 million women1  

 Estimated yearly costs of managing a diabetes patient ($13,243) are more 

than five times that of a patient without diabetes ($2,560)2 

 The estimated annual total economic cost of diabetes in the US was $174 

billion in 2007 – $116 billion in medical expenditures and $58 billion in 

reduced productivity 

 Obesity is a major risk factor for type II diabetes,3 and the risk of diabetes 

increases directly with body mass index (BMI)4  

 Diabetes-related costs represent a disproportionate share of healthcare 

costs among the obese5  

 Weight loss is an important therapeutic goal in obese patients with type II 

diabetes, because even moderate weight loss (5%) improves insulin 

sensitivity6  

 Bariatric surgery is the most effective weight loss therapy and has 

considerable beneficial effects on diabetes7,8,9  
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Clinical Benefits of Bariatric Surgery – Review 

 The amount of body weight lost due to surgery is significantly more than 

conventional therapy and remission of T2DM is related to weight loss (Dixon 

2008)10  

 Buchwald et al. (2009)11 conducted a systematic review and meta-analysis 

and showed that after bariatric surgery, the clinical and laboratory 

manifestations of T2DM were resolved or improved for a great majority of 

patients 

• 86.6% of patients undergoing bariatric surgery experienced improvement in their 

diabetes, and 78.1% achieved normal glycemic control without the aid of anti-

diabetic medications  

• Weight loss was maintained for 2 years or more and was greatest for patients 

undergoing biliopancreatic diversion/duodenal switch, followed by laparoscopic 

gastric bypass (LGBP) and least for laparoscopic adjustable gastric banding 

(LAGB) 

 

 
10. Dixon JB, O’Brien PE, Playfair J, et al. Adjustable gastric banding and conventional therapy for type 2 diabetes. JAMA 

2008;299(3):316-323.  

11. Buchwald H, Estok R, Fahrbach K, et al. Weight and type 2 diabetes after bariatric surgery: systematic review and meta-analysis. Am 

J Med 2009; 122:248–256 
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Clinical Benefits of Bariatric Surgery – Review (Cont.) 

 Degree of excess weight loss predicts postoperative insulin resistance (Ballantyne 

2009)12 

• Laparoscopic Roux-en-Y gastric bypass (LRYGB) patients lose significantly more weight than 

LAGB patients and show greater reduction in insulin resistance 

 The resolution rate of T2DM varies by type of surgery (Abbatini 2009)13 

• Highest for LGBP (81.2%), followed by laparoscopic sleeve gastrectomy (80.9%) and lowest 

for LAGB (60.8%) 

 Makary et al. (2010)14 used administrative claims data to measure use of diabetes 

medications and total median health care costs after surgery 

• Reduction in diabetes medication use post-surgery: 25.3% at 6 months, 19.4% at 1 year 

• Relative to baseline ($6,376), annual median heath care costs increased 9.7% ($616) in 

year 1, decreased 34.2% ($2,179) in year 2 and decreased 70.5% ($4,498) in year 3 

 

 

 

12. Ballantyne GH, Wasielewski A, Saunders JK. The surgical treatment of type II diabetes mellitus: changes in HOMA Insulin resistance 

in the first year following laparoscopic Roux-en-Y gastric bypass (LRYGB) and laparoscopic adjustable gastric banding (LAGB). Obes 

Surg. 2009 Sep;19(9):1297-303. Epub 2009 Jul 23. 

13. Abbatini F, Rizzello M, Casella G et al. Long-term effects of laparoscopic sleeve gastrectomy, gastric bypass, and adjustable gastric 

banding on type 2 diabetes. Surg Endosc. 2010 May;24(5):1005-10. Epub 2009 Oct 29. 

14. Makary MA, Clarke JM, Shore AD et al. Medication utilization and annual health care costs in patients with type 2 diabetes mellitus 

before and after bariatric surgery. Arch Surg. 2010 Aug;145(8):726-31. 

 

 

 

 

 



Page 5 
 

 SEPTEMBER 27, 2011 

Cost effectiveness of Bariatric Surgery - Review 

 LAGB and LRYGB improves health outcomes compared with no treatment, 

but at an incremental cost (Campbell 2010)15 

 Both LGBP and LAGB increases QALYs ($12,000/QALY and 

$13,000/QALY, respectively) and increases costs (Hoerger 2010)16 
• Both estimates are significantly below the typically accepted $50,000/QALY North American 

threshold 

 Results compare favorably with the cost-effectiveness of coronary artery 

bypass grafting (CABG) for treatment of angina (Keating 2009)17 

 

 

15. Campbell J, McGarry LJ, Shikora SA et al. Cost-Effectiveness of Laparoscopic Gastric Banding and Bypass for Morbid Obesity. Am J 

Manag Care. 2010;16(7):e174-e187. 

16. Hoerger TJ, Zhang P, Segel JE et al. Cost-effectiveness of bariatric surgery for severely obese adults with diabetes. Diabetes Care. 

2010 Sep;33(9):1933-9. 

17. Keating CL, Dixon JB, Moodie ML et al. Cost-effectiveness of surgically induced weight loss for the management of type 2 diabetes: 

modeled lifetime analysis. Diabetes Care. 2009 Apr;32(4):567-74. Epub 2009 Jan 26. 
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Objective 

 To estimate the economic impact of the clinical benefits of bariatric surgery 

on medical costs and return on investment (RoI) of the surgery in diabetes 

patients with BMI ≥35 kg/m 
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Data Source 

 De-identified health insurance and disability claims from approximately 13.5 

million employees, spouses, and dependents from 58 large companies 

throughout the U.S. 

 Time period covered: January 1, 1999 - December 31, 2009 

 The database includes:  

• Outpatient medical services (including diagnoses and procedures)  

• Inpatient medical services (including diagnoses and procedures) 

• Outpatient prescription drug dispensing records 

• Demographics 

• Enrollment history 

• Billed charges 

• Insurance payments 
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Methods 
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Sample Selection 

 Patients with diabetes at baseline were identified using the following criteria: 

• At least one bariatric surgery claim (CPT, HCPCS and ICD-9 procedure codes) 

for surgery patients. No bariatric surgery claim for control patients [see Appendix] 

• The date of the first such claim was identified as the date of surgery (index date)* 

• At least one medical claim with the diagnosis of BMI ≥35 kg/m (ICD-9-CM: 

278.01) anytime prior to or up to one year after index date 

• At least 12 months of continuous enrollment prior to index date and one month 

following**  

• Age between 18 and 64 as of the index date 

• Diabetes diagnosis prior to index date (see next slide for definition of Diabetes) 

• Medical service costs less than $3,000 in month following first morbid obesity 

diagnosis (did not apply to surgery patients diagnosed in month before surgery) 

* For surgery eligible controls, the index date is the matched patient’s surgery date.  

** The average patient follow-up time was 31 months.  
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Identifying Patients with Diabetes 

 Patients were classified as having diabetes if both of the following were true: 

• ≥ 1 diagnosis of diabetes (ICD-9-CM 250.xx)* in 12 months before index 

• ≥ 1 drug claim for anti-diabetic medications in 3 months before index  

 

 

 

 

 

 

*Includes type I and II diabetes 
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Matching Diabetic Surgery and Control Patients 

 Each diabetic surgery patient was matched to a diabetic control on the 

following socio-demographic and comorbid characteristics: 

• Birth year within 10 years 

• Gender 

• Geographic region (Northeast, South, Midwest, West) 

• Other Comorbidities (asthma, coronary artery disease, gastroesophageal reflux, 

dyslipidemia, hypertension and sleep apnea) 

• Total healthcare costs in months -12 to -2 before index. Surgery patient was 

matched to eligible control patient with most similar baseline costs. 
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 The cost associated with bariatric surgery (“investment”) is estimated from 

the incremental costs incurred during the surgery hospital stay, the month 

prior to the surgery, and the two months after surgery  

 Cost savings from bariatric surgery are calculated as the difference in direct 

costs between bariatric surgery patients and their controls  

 The ROI is the ratio of cost savings to the initial surgery investment cost 

 Both the cost associated with bariatric surgery and the associated cost 

savings are estimated using a multivariate analysis  

 Monthly medical costs were inflation adjusted to December 2009 dollars 

using the CPI-MC (medical care consumer price index) 

 

Methods: Calculation of ROI 
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 The normalized monthly costs were regressed (using an ordinary least 

squares model with cluster option) on an indicator variable for bariatric 

surgery interacted with a number of time indicator variables: 
o Months -12 to -2 (prior to index) 

o Months -1 (prior to index)  

o Month 1 (includes index) 

o Month 2 

o Months 3 to 6 

o Months 7 to 12 

o Months 13 to 18 

o Months 19 to 24 [Months 19 and longer for Lap Band] 

o Months 25 to 30 [Not included for Lap Band] 

o Months 31 to 36 [Not included for Lap Band] 

o Months 37 to 42 [Not included for Lap Band] 

o Months 43 and longer [Not included for Lap Band] 

 Additionally, the multivariate model also controls for: 

• Age  

• Comorbidities not used in matching: breast cancer, congestive heart failure, gall stones, 

lymphedema, major depression, NASH/NAFLD, osteoarthritis, polycystic ovary syndrome, 

pseudo tumor cerebri, urinary incontinence and venous stasis/leg ulcers 

 

Calculation of ROI (cont.) 
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Additional Outcome Measures 

 In addition to ROI, we compared the frequency and pattern of post-index 

anti-diabetic medication use. 

 Non-Insulin medications including Sulfonylureas, Biguanides, Alpha-Glucosidase 

Inhibitors, Meglitinides, Thiazolidinediones, DPP-4 Inhibitors, Incretin Mimetics, 

Synthetic Amylin Analogs 

 Insulin medications 

 Outcomes between surgery and control patients, and between surgery 

types were compared using chi-square tests for categorical measures 
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Results 
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Results: Baseline Characteristics (12 months prior to index) 

* = p<.05, matched surgery vs. matched control; + = p<.05, matched surgery vs. unmatched surgery 

 

Matched Patients Unmatched Patients

Surgery Control Surgery

N Patients 2059 2059 0 401 0

Age (SD) 50.2 (8.2) 51.4 (7.8) * 47.2 (9.7) +

Female (%) 1433 (69.6%) 1433 (69.6%) 0 286 (71.3%) 0

Matched Comorbidities (%)

Diabetes 2,059 (100.0%) 2,059 (100.0%) 0 401 (100.0%) 0

Asthma 184 (8.9%) 184 (8.9%) 0 137 (34.2%) +

Coronary Artery Disease 230 (11.2%) 230 (11.2%) 0 123 (30.7%) +

Dyslipidemia 1,285 (62.4%) 1,285 (62.4%) 0 210 (52.4%) +

Gastroesophageal Reflux 351 (17.0%) 351 (17.0%) 0 230 (57.4%) +

Hypertension 1,600 (77.7%) 1,600 (77.7%) 0 269 (67.1%) +

Sleep Apnea 708 (34.4%) 708 (34.4%) 0 245 (61.1%) +

Non-Matched Comorbidities (%)

Breast Cancer 17 (0.8%) 34 (1.7%) * 4 (1.0%) 0

Congestive Heart Failure 79 (3.8%) 128 (6.2%) * 31 (7.7%) +

Gall Stones 96 (4.7%) 33 (1.6%) * 17 (4.2%) 0

Lymphedema 15 (0.7%) 16 (0.8%) 0 9 (2.2%) +

Major Depression 208 (10.1%) 163 (7.9%) * 55 (13.7%) +

NASH/NAFLD 166 (8.1%) 51 (2.5%) * 36 (9.0%) 0

Osteoarthritis 337 (16.4%) 382 (18.6%) 0 63 (15.7%) 0

Polycystic Ovary Syndrome 28 (1.4%) 18 (0.9%) 0 12 (3.0%) +

Pseudotumor Cerebri 3 (0.1%) 3 (0.1%) 0 1 (0.2%) 0

Urinary Incontinence 46 (2.2%) 37 (1.8%) 0 7 (1.7%) 0

Venous Stasis Leg Ulcers 10 (0.5%) 17 (0.8%) 0 3 (0.7%) 0
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Matched Patients Unmatched Patients

Surgery Control Surgery

Prescription Medication Use (%)

Antidiabetic 2,059 (100.0%) 2,059 (100.0%) 0 401 (100.0%) 0

Insulin 614 (29.8%) 617 (30.0%) 0 122 (30.4%) 0

Antiobesity 98 (4.8%) 112 (5.4%) 0 24 (6.0%) 0

Antidepressant 945 (45.9%) 831 (40.4%) * 198 (49.4%) 0

Monthly Healthcare Costs (SD)

Medical 650 (1,358) 582 (930) 0 909 (1,401) +

Drug 346 (318) 374 (341) * 372 (342) 0

Total 996 (1,432) 956 (1,035) 0 1,281 (1,497) +

Surgery Type (%)

Bypass 1,279 (62.1%) 0 293 (73.1%) +

Roux-en-Y 1,129 (54.8%) 0 255 (63.6%) +

Banding 462 (22.4%) 0 39 (9.7%) +

Laparoscopic 1,469 (71.3%) 0 226 (56.4%) +

Results: Baseline Characteristics (cont.) 

* = p<.05, matched surgery vs. matched control; + = p<.05, matched surgery vs. unmatched surgery 

Note: Baseline costs exclude month -1 
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Results: ROI to Bariatric Surgery, Multivariate Analysis 

Note:  Multivariate model controls for age, gender, and the following comorbidities: breast cancer, congestive heart failure, lymphedema, major depression, 

osteoarthritis, polycystic ovary syndrome, pseudo tumor cerebri, and venous stasis/leg ulcers. 

Laparoscopic Surgeries

All Surgeries All Roux-en-Y Banding

(N=2,059) (N=1,469) (N=717) (N=462)

Pre-Surgery Month 729 698 112 1,285

Surgery Month 23,299 21,752 23,150 17,337

Month 2 218 132 321 -158

Months 3-7 -351 -430 -612 -225

Months 8-12 -321 -361 -344 80

Months 13-18 -325 -296 -451 119

Months 19-24 -367 -363 -307 34

Months 25-30 -209 -360 -578

Months 31-36 -437 -539 -643

Months 37-42 -532 -317 -494

Months 43+ -674 -409 -825

Cost of Surgery 24,247 22,582 23,583 18,463

Time to Full ROI 56 60 47 --

LCI 39 31 34 --

UCI 73 89 61 --
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Conclusions 



Page 22 
 

 SEPTEMBER 27, 2011 

Conclusion on Economic Outcomes 

 The initial investment averaged approximately $24,000 for all surgeries, 

$22,500 for all laparoscopic surgeries, $23,500 for laparoscopic Roux-en-Y 

surgeries and $18,500 for laparoscopic banding surgeries. 

 When the comorbidities and demographic factors are controlled for, initial 

investment is returned within:  

• 56 months for patients undergoing any type of bariatric surgery. 

• 60 months for patients undergoing any type of laparoscopic surgery. 

• 47 months for patients undergoing laparoscopic Roux-en-Y surgery. 

• No ROI was observed for patients undergoing laparoscopic banding surgery. 

 Cost savings associated with surgery started accruing at month 3. 
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Conclusion on Medication Trends 

 Within three months after index date, 45.9% of surgery patients had filled a 

prescription for diabetes medication in the previous three months, compared to 90.3% 

of control patients (p<.001).  

• By month 6, the percentages were 35.4% and 86.9%, respectively (p<.001).  

 LRYGB patients have greater reductions in anti-diabetic medication use than LAGB 

patients at 3 months(58.9% vs. 39.9%, p<.001).  

• By month 36, 85.7% of LRYGB patients had no claim for diabetes medication, 

compared to 56.3% of LAGB patients (p<.001).  

 While a higher proportion of LRYGB than LAGB patients were insulin users at baseline 

(26.4% vs. 21.0%, p=.034), insulin use in the LRYGB group was significantly lower by 

month 12 (4.6% vs. 10.5%, p=.005).  

• By month 36, 4.4% of LRYGB patients were insulin users compared to 15.6% of 

LAGB patients (p =.036). 
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Conclusions 

 Bariatric surgery has a large, statistically significant and sustained positive 

effect on diabetes within six months, in obese patients. 

• Surgery patients appear to have resolution or more durable control of their 

diabetes compared to controls, as evidenced by their post-index switching 

patterns of anti-diabetic medications. 

 The results of this study demonstrate that the clinical benefits of bariatric 

surgery in morbidly obese diabetes patients translate into considerable 

economic benefits.  

 These data suggest that surgical therapy is clinically more effective and 

ultimately less expensive than standard therapy for diabetes patients with 

BMI ≥35 kg/m.  
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Appendix: Codes Used to Identify Bariatric Surgery Patients 

i. With Any Diagnosis Code

CPT 43644
Laparoscopy, gastric restrictive; with gastric bypass and Roux-

en-Y 
CPT 43825 Gastrojejunostomy with vagotomy any type  

CPT 43645
Laparoscopy, gastric restrictive; with gastric bypass and small 

intestine reconstruction
CPT 43999 Unlisted procedure, stomach  

CPT 43770
Laparoscopy, gastric restrictive; placement of adjustable gastric 

restrictive device
CPT 4420x, 44238 Laparoscopy procedure, intestines

CPT 43842
Gastric restrictive, without gastric bypass; vertical-banded 

gastroplasty  
ICD-9 43.5x Partial gastrectomy with anastomosis to esophagus  

CPT 43843
Gastric restrictive, without gastric bypass; other than vertical-

banded gastroplasty  
ICD-9 43.6x Partial gastrectomy with anastomosis to duodenum 

CPT 43845
Gastric restrictive with partial gastrectomy; biliopancreatic 

diversion with duodenal switch
ICD-9 43.7x Partial gastrectomy with anastomosis to jejunum 

CPT 43846 Gastric restrictive, with gastric bypass; with Roux-en-Y ICD-9 43.89 Other partial gastrectomy

CPT 43847
Gastric restrictive, with gastric bypass; with small intestine 

reconstruction
ICD-9 44.38 Laparascopic gastroenterostomy  

HCPCS S2082  Laparoscopy, gastric restrictive; adjustable gastric band ICD-9 44.39 Other gastroenterostomy without gastrectomy

HCPCS S2085  
Laparoscopy, gastric restrictive; with gastric bypass and Roux-

en-Y
ICD-9 44.68 Laparoscopic gastroplasty

ICD-9 44.31 High gastric bypass  ICD-9 44.93 Gastric bubble insertion (balloon) 

ICD-9 44.95 Laparoscopic gastric restrictive procedure  ICD-9 44.99 Other operations on stomach

ii. Only With Morbid Obesity Diagnosis Code (ICD-9 278.01) ICD-9 45.50 Isolation of intestinal segment, not otherwise specified  

CPT 4365x Laparoscopy procedure, stomach ICD-9 45.51 Isolation of segment of small intestine

CPT 43810 Gastroduodenostomy  ICD-9 45.90 Intestinal anastomosis, not otherwise specified  

CPT 43820 Gastrojejunostomy without vagotomy  ICD-9 45.91 Small-to-small intestinal anastomosis
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