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Today’s Discussion

m The Diabesity Epidemic

m Bariatric Surgery — Impressive Results

m [s Diabetes a Surgical Disease?

m Mechanism of Diabetes Control

m Implications for Future Therapies

m Bariatric Surgery at a Center of Excellence
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What's In a Name?

ASMBS American Society for

University of Wisconsin

Metabolic & Bariatric Surgery
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Diabesity — An Epidemic

m Diabetes Mellitus affects more than 150
million people worldwide

m Expected to double by 2025

m Recent data suggest the number of obese
adults is now greater than the number of
overweight adults

;@I@“u llllll ity of Wisc

an DEPARTMENT OF SURGERY
\\ I/



Obesity: The Health Crisis in America

m Surgeon General, physicians and the
American public all agree

m 66% of American adults overweight or
obese

m 34% are obese
m 5% are severely obese
m Over 22% of WI adults are obese

Trust for America’s Health Facts 2004,

http://www.cdc.gov/pcd/issues/2005/jan/04 _0087.html
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Healthcare Costs of Obesity

mObesity has been shown to be associated
with:
— 36% increase in inpatient and outpatient
spending
— /7% increase in medication use
m Highest-cost drivers are those of managing
the co-morbidities associated with obesity
—85% of the total cost of treating type 2 diabetes
—45% of the cost of treating hypertension

X Roland Sturm, PhD, Health Affairs, March/April 2002
{'@I(—G;"\ University of Wisconsin
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BMI .

Class (kg/m2) Risk
Underweight <18.5 Increased
Normal 18.5-24.9 Normal
Overweight 25.0-29.9 Increased
Obesity Class | 1 30.0-34.9 High
Severe :
Obesity IT | 35.0-39.9 Very High
Morbid LT
Obesity IT1 >40 Extremely Hig
Super Obesity | IV >50 Extremely Hig
SUpEer Super Extremely Hig
Obesity K =

Clinical Guidelines on the Identification, Evaluation, and Treatment of Overweight and Obesity in Adults—The Evidence
Report. Obes Res 1998;6(suppl 2). Extreme often referred to as Clinically Severe Obesity or Morbid Obesity.
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Morbid Obesity

< BMI =30
m BMI =35
A BMI =40
® BMI =45

¥ BMI =50
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10 million Americans are morbidly obese

Trust for America’s Health Facts 2004 http://www.cdc.gov/pcd/issues/2005/jan/04_0087.htm



Prevalence of Significant Morbidities

60%

50%

PERCENT
AFFLICTED  40%

30%
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10%

0%

50.90% 52.00%
44.20%
25.60%
22.60%
[ 1
Diabetes Asthma Arthritis High Blood Cancer death*
Pressure

= BMI<25 m 25-30

30-40 © BMI>40

Mokdad AH et al. JAMA 2003;289:76 Center for Disease Control, National Center for Health Statistics
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Physiological Impact of Obesity

Pulmonary disease
abnormal function
obstructive sleep apnea

Idiopathic intracranial
hypertension

hypoventilation syndrome Stroke
Nonalcoholic fatty liver Cataracts
d'“*’? Coronary heart disease
steatosis Diabet
steatohepatitis E S
cirrhosis <— Dyslipidemia

Hypertension

Gall bladder disease Severe pancreatitis

Cancer

breast, uterus, cervix

colon, esophagus, pancreas
kidney, prostate

Gynecologic abnormalities
abnormal menses

infertility

polycystic ovarian syndrome

h P
Osteoarthritis / Phiebitis

[’ﬁf(“i\ University of Wisconsin Skin venous StaSiS
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“Diabesity”

m A direct relationship exists between the obesity
epidemic and an emerging epidemic of diabetes

m In the past two decades, the rate of diabetes
has doubled in America

m Dia
folc
m Dia

netes increases the risk for heart disease 6
and multiplies the risk of stroke by 4

netes is the most costly disease in America,

consuming 1 out of every 7 dollars
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Why Bariatric Surgery?

Nonsurgical treatment for those

suffering from m

orbid obesity

produce a failure rate near 100%

National Institutes of Health. Clinical Guidelines on the Identification, Evaluation, and Treatment
of Overweight and Obesity in Adults—The Evidence Report [published correction appears in

Obes Res. 1998;6:464]. Obes Res. 1998;6(suppl 2):515-209S.

Jain A. What Works for Obesity? A summary of the research behind obesity intervention.
London, England: BMJ Publishing Group; April 2004

(@I@'\ University of Wisconsin
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Very Low Calorie Diet (VLCD)
+/- Behavior Modification

&9 Very-low-calorie diet

Weight change (kg)
o1

-10 A——4 Modified diet plus
behavior therapy
= Very-low-calorie diet plus

15 behavior therapy

20 . R | | | | |
Intervention
_ 1 2 3 4 5
@) Universi Isconsi Years after intervention

(aw) B‘Eﬁg‘ii‘%ﬁr‘a\“— OF SURGeEai{SYa (e INVeNUON, e 198913 suppl 2:39-46
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Why Bariatric Surgery?

. 2 Depression
Migraines P

: S Y ¥

57% resolved = ——— [/ : [ 55% resolved
. ; Obstructive

Pseudo(um?',////f;:’ Qbstructive.

Cerebri v ] 74-98% resoilved
96% resolved : 3

Dyslipidemia s -V Asthma
Hypercholesterolemia X T 82% improved

63% resolved \_\"(‘ \X or resolved

Non-Alcoholic Fatty \'( | : Cardiovascular
Liver Disease L - 3 Disease

90% improved h h, ~ 82% nsk reduction
Stealosis /

37% resolution of / /\-. - \ Hypertension
inflammation f & W 52-92% resolved
20% resolution of !

fibrosis

GERD

Metabolic 72-98% resolved

Syndrome
80% resolved

Type Il
Diabetes Mellitus

T4
83% resolved Stress Urinary

' Incontinence

Polycystic / | 44-88% resoived

Ovarian Syndrome { \

79% resolution of hirsutism A

100% resolution of ; \Degenerative

menstrual dysfunction \ I Joint Disease
41-76% resolved

Venous Stasis Disease

95% resolved —_— ‘ Gout
77% resolved

Quality of Life- 2 Mortality-
improved in ~TS. 89% reduction in
95% of patients = g 5-year mortality

D6 N : . The Cleveland Clinic Center for
., University of Wisconsin Medical Art & Photography © 2007.
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NEJM Summary of Results

“Effects of Bariatric Surgery on Mortality in Swedish Obese
Subjects, “by Sjostrom et al.

m Sjostrom, et al conducted a prospective, controlled study
comparing severely obese patients desiring bariatric surgery with
equally obese patients not desiring surgery.

m The study concluded bariatric surgery for severe
obesity is associated with long-term weight loss
and decreased overall mortality.

® A 29% reduction in death was found after an average follow up of
10.9 years.

Sjostrom L, Narbro K, Sjostrom CD, et al. Effects of bariatric surgery on mortality in Swedish obese subjects. N Engl J Med 2007; 357:741-52.

University of Wisconsin
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NEJM Summary of Results

“Long Term Mortality after Gastric Bypass Surgery.”

B Adams, et al conducted a retrospective cohort study examining
information obtained from driver’s license records that were matched to
patients who had undergone gastric bypass-surgery.

B The study concluded that long-term mortality for gastric-bypass
patients was significantly reduced.
— Overall deaths were reduced by 40%
— Deaths from diabetes were reduced by 92%
— Deaths from heart disease were reduced by 56%
— Deaths from cancer were reduced by 60%

Adams TD, Gress RE, Smith SC, et al. Long-term mortality after gastric bypass surgery. N Engl J Med 2007:357:753-61.

University of Wisconsin
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Diabetes:

A New Paradigm?

Universi ity of Wisconsin
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Initial Clues — Walter Pories, MD

m Early 1980°s — initial work on RNY

m Diabetic patients relieved of insulin requirements
within days of surgery

m 95% followup over 16 years — 83% of diabetics,
99% with impaired glucose tolerance maintained
euglycemia (n=165)

m Second cohort (n=76) — scheduled for, but
cancelled surgery; well matched
— RNY mortality — 1% per year
— No surgery mortality — 4.5% per year (p<0.0001)
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Confirmation - Schauer

m 1160 gastric bypasses
m 240 diabetic patients
m 83% returned to euglycemia

m Those that didn't respond — older with
longer duration of disease
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Bariatric Surgery Treats Type 2
Diabetes

mType 2 diabetes resolves in more than 83% of
morbidly obese patients

mMany patients see resolution or improvement of
their diabetes even before they start shedding
significant amounts of weight

m /5% discontinued insulin completely
—20% leave the hospital insulin free

mAverage monthly insulin therapy cost dropped 91%

mAverage per-patient medication cost savings was
$443 per year

;@I@;\ University of Wis
%wlﬁ DEPARTMENT OF SURGERY Buchwald, et al, JAMA 2004
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Laparoscopic Gastric Bypass

m Long track record

m Gold Standard

m General anesthesia
m 5 or 6 small incisions
m 1-2 day hospital stay

m Restriction and
malabsorption
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Lap Gastric Bypass
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Major Risks of Gastric Bypass Surgery

Leak 1.4% (7) 2.0%
Major bleeding 1.9% (10) 1.9%
Wound infection 4.2% (22) 3.0%
Pulmonary embolism | 0.294 (1) 0.4%
Death 0.2% (1) 0.3%

University of Wisconsin Arch Surg 2003;138:957-961 and UW data as of June 30, 2009

gwg} DEPARTMENT OF SURGERY
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Major Risks of Gastric Bypass Surgery

Late (>30 days)

Stenosis
Internal hernia

*Results are for laparoscopic procedures since 2005 (n=274)

Arch Surg 2003;138:957-961 and UW data as of June 30, 2009
University of Wisconsin

@W;} DEPARTMENT OF SURGERY
V Remarkable People. Remarkable Results.



Laparoscopic Gastric Bypass
Weight Loss

m Rapid weight loss (6-7pounds/week)
m Lose weight for first 12 months
m Ultimately lose 60-70% of excess weight

i@x@"\ University of Wisconsin
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Gastric Bypass Weight Loss

Gastric Bypass % EW Ls mean and range at scheduled visiis

100 150

Weeks Since Operation

University of Wisconsin
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Remission? How? Why?

m Weight Loss?
— Doesn't explain frequent immediate remission

m Food Restriction?
— Diabetic patients do not respond to surgical stress
with euglycemia
— Most develop hyperglycemia and increased
requirements for insulin

— Diabetic patients generally return to previous levels of
antidiabetic therapy once they resume usual diets

('@I(—@"\ University of Wisconsin
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How? Why?

m Obese women with T2DM before and 1 month
after gastric bypass or after diet-induced
equivalent weight loss

m Total GLP-1 levels after oral glucose increased
six times

m Incretin effect (difference in insulin levels in
response to oral and IV glucose loads) increased
five times

m Conclusion: Data suggests the greater GLP-1
and GIP release and improvement in incretin
effect are related notto weight loss, but rather
to the surgical procedure.

Laferre B, et al. J Clin Endocrinol Metab. Apr 2008
;@I@;\ University of Wis
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A Better Explanation?
The Gut

University of Wisconsin
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Roux-en-Y Gastric Bypass
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Biliopancreatic Diversion
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RNY and BPD

m Foodstuffs are diverted from duodenum and
proximal jejunum
m Several peptides in this part of the bowel are

involved in governing beta cell function both in
physiologic and diabetic states

m The changes in entero-insular axis might explain
antidiabetic effects.

m THEN, similar results should also occur in
nonobese individuals

;@I@"\ University of Wis
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Enhanced Incretin Effect

GLP-1response to a meal

GLP-1 140

---g- - - Postgastric
bypass

—&— Pre-LASGE
===A--= Post-LASGCE

Time (min)

Perugini, et al. “Remission of Type 2 DM with Bariatric Surgery: review of mechanisms of action
and concept of reversibility.: Current Opinion in Endocrinology, Diabetes and Obesity. 2011,
18:119-128.

/' ‘ University of Wisconsin
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Study Design

m Hypothesis: The control of diabetes is NOT
a secondary outcome of the control of
obesity, but rather, a direct effect of
duodenal-jejunal exclusion. Therefore,
similar results should occur in non-obese
individuals.
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Goto —Kakizaki (GK) Rats

m Most widely used animal model of
nonobese type 2 diabetes

m Stomach — preserving gastrojejunal
bypass leaving intact original stomach
volume

— Avoid influence from mechanical reduction of
food intake and/or hormonal effects
secondary to bypass of the distal stomach.
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Study Protocols

m Randomized rats underwent
— Gastrojejunal Bypass, or
— Sham operation, or
— Food restriction, or
— No intervention (control)

rsity of Wiscon
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Measurements

m Oral glucose tolerance
m Fasting plasma insulin levels

m Glucose-dependent-insulinotropic peptide
(GIP)

m Plasma lipids
m Insulin tolerance tests

rsity of Wiscon
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Gastrojejunal Bypass
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Findings

m Duodenal-jejunal exclusion reduces fasting glycemia and
improves both glucose tolerance and insulin action in a
non-obese animal model

m The control of diabetes is not dependent on resolution of
obesity-related abnormalities

m The effect on glucose metabolism seems to be a direct
effect of duodenal-jejunal exclusion and not secondary
to weight loss

m Decrease intake is excluded as a cause as GIB and sham
operated rats consumed the same amount

University of Wisconsin
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These findings support the
hypothesis that the control of
diabetes observed in morbidly
obese individuals by means of

RNY gastric bypass or
biliopancreatic diversion is caused
by a direct antidiabetic effect of
the operation.
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Molecular Mechanism of Action
Remains Elusive
At Least Two Distinct Mechanisms Involved:

— Increased incretin response in early
postoperative period which leads to
augmentation of insulin secretion from beta
cell mass (independent of weight loss)

— Improved peripheral insulin sensitivity
(correlates with degree of weight loss)

;@I@"\ University of Wis
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Implications for Therapy?

m Surgery for Diabetes in non-obese patients??

m Current NIH guidelines (from 1991 Consensus
Conference) recommend consideration of
bariatric surgery in patients with diabetes and a
BMI_>35kg/m2

m The possible correlation with animal studies
suggest need for clinical trials of duodenal-
jejunal exclusion procedures in non-obese
diabetic humans
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“Single Shot Treatment”

m Longterm glycemic control not impaired by
patient noncompliance as it does for diets,
exercise or complex medical regimens

— Though weight regain may reverse benefit

m Could reduce the overall economic burden
on health care systems by avoiding the
costs of life-long medical therapies as tight
glucose control is associated with
increased cost of intensive medical
management
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Risk / Benefit

m RYGB overall mortality 0.2%
m RYGB early complications 3-15%

m Need long-term supervision and vitamin
and nutrient supplementation

rsity of Wiscon
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Executive Summary: Standards of Medical
Care in Diabetes—2009

Current Criteria for the Diagn
Diabetes
® Fasti

Testing
Mahetes

p .\ University of Wisconsin
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ummary

* Bariatric surgery should be
considered for adults with BMI
> 35 kg/m? and type 2
diabetes, especially if the
diabetes is difficult to control
with lifestyle and
pharmacologic therapy.

*Patients with type 2 diabetes
who have undergone bariatric
surgery need life-long
lifestyle support and medical
monitoring.

ADA Executive Summary, 2009

p .\ University of Wisconsin
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Quality Control

Bariatric Surgery

CENTER

{f:) (\\ University of Wisconsin
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Surgery at a COE

Table 2
SRC data from 272 ASMBS Centers of Excellence with 495 surgeons reporting
outcomes in more than 110,000

n %
Hospital mortality 76 0.14
Operative mortality at 30 d (76 + 89 = 165) 165 0.29
Operative mortality at 90 d (76 + 89 + 31 = 196) 196 0.35
Readmissions 1956 4.75
Reoperations 887 2.15

Data are based on applications.

From:
J Clin Endocrinol Metab. 2008 November: 93(11 Suppl 1): S89-S96.
doi: 10.1210/jc.2008-1641.

{f') h\ University of Wisconsin
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Safety of Bariatric Surgery

m 2007 Agency for Healthcare Research and
Quality (AHRQ)

— Risk of death from Bariatric Surgery
approximately 0.1%

m 2009 New England Journal of Medicine
— Risk of major complications (30 days) — 4.1%
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Cost Effectiveness

m Health care costs for the morbidly obese
are 81% above those for the non-obese
population and 47% above costs for the
non-morbidly obese population.

m Current costs attributable to obesity are
nearly entirely a result of costs generated
from treating the diseases that obesity
promotes.
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t of Bariatric Surgery
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For author information and disclosures,

www.ajmc.com see end of text.

Full text and PDF
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Economic Impact of Bariatric
surgery

Take-away Points

The rate of bariatric surgery use has increased in the past decade to more than 170,000 surgi-
cal procedures per year in the United eta =1

B The initial investment for bariatric surgery is approximately $26,000 for open surgery and
$17.000 for laparoscopic surgery.

B After taking into account age, s&x, and comorbidities, the initial investment is returned
within 4 years for patients who undergo open surgery and within 2 years for patients who
undergo laparoscopic surgery.

B Even ignoring potential quality-of-life and length-of-life benefits, as well as disability and
work loss, third-party payers can rely on bariatric surgery paying for its Plfthrcunh decreased
comorbidities within 2 to 4 years.

Cremieux, et al. American Journal of Managed Care, Vol 14, No. 9

University of Wisconsin
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UW Health Bariatric Team

University of Wisconsin
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Importance of Follow-up

m Long-term follow-up is an important and
required component of our program

m Patients who keep all follow-up appointments
and attend support group do better

m A commitment to lifelong healthy nutrition,
activity, supplements and monitoring of blood

work

m All patients sign a contract in which are
guidelines established by the UW Health
Bariatric Surgery Program to promote the
success of the patient’s bariatric surgery
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“In the long run, the hope for diabetes lies in the dissection of the
metabolic pathways uncovered by bariatric surgery and applying
the findings to the development of effective medical therapies.

We can't operate on 24 million Americans.”

Walter Pories, MD

University of Wisconsin
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Final Thoughts
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Thank You
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