‘ A SM B S American Society for
Metabolic and Bariatric Surgery

TYPE 2 DIABETES
Fact Sheet OndMETABOUC SURGERY

Overview

¢ Diabetes affects 9.4% of the total U.S. population (30.3 million people)!

— 23.1 milion people have been diagnosed
— 7.2 million people are unaware they suffer from the disease

¢ Once exclusively regarded as a weight-loss procedure for patients with severe obesity, mounting
evidence over more than 20 years supports metabolic surgery as an effective freatment for type
2 diabetes resulting in improvement or remission in most cases

¢ Obesity — medically defined as a body mass index (BMI) of 30 kg/m?2 or more —is a major
independent risk factor for developing the disease -- about 90% of people with type 2 diabetes
have obesity or are overweight (BMI of at least 25)2

¢ Randomized clinical trials show metabolic surgery, particularly gastric bypass, results in complete
remission or improvement of diabetes within two years for more than 90% of patients,3 in some
cases at the time of hospital discharge and even before significant weight loss occurs4

¢ Head-to-head studies show metabolic surgery is superior to nonsurgical treatment including drug
therapy and intensive lifestyle intervention in producing long-term diabetes remission with 25-50%
more surgery patients maintaining glycemic conftrol without medication for up to five years>é

¢ Global clinical guidelines endorsed by 45 medical professional societies include metabolic
surgery as a treatment option for type 2 diabetes in patients with BMI of 30 or more’

MAJOR GUIDELINES and RECOMMENDATIONS

= 2018: The American Society for Metabolic and Bariatric Surgery (ASMBS) position statement on the role
of bariatric surgery in class | obesity (BMI 30.0-34.9 kg/m?2) states “Particularly given the presence of
high-quality data in patients with type 2 diabetes, bariatric and metabolic surgery should be strongly
considered for patients with BMI 30 to 35 kg/m2 and type 2 diabetes.” The statement is supported by
the American Diabetes Association (ADA) and has been endorsed by the Society of American
Gastrointestinal and Endoscopic Surgeons (SAGES).8

= 2018: ADA’s annually updated guidelines “Standards of Medical Care in Diabetes — 2018” maintain an
emphasis on metabolic surgery for the treatment of type 2 diabetes, which includes the 2017-
expanded indication for metabolic surgery in patients with inadequately controlled diabetes who have
mild obesity with a BMI as low as 30. The ADA’'s recommends surgery should be recommended as an
option to treat type 2 diabetes in patients with:
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— BMI >40 kg/m2 (BMI >37.5 kg/m2 in Asian Americans), regardless of the level of glycemic control or
complexity of glucose-lowering regimens, and in adults with BMI 35.0- 39.9 kg/m2 (32.5-37.4 kg/m2
in Asian Americans) when hyperglycemia is inadequately controlled despite lifestyle and optimal
medical therapy — and BMI 30.0-34.9 (27.5-32.4 in Asian Americans) if hyperglycemia is
inadequately controlled despite optimal medical control by either oral or injectable medications

= 2016: Delegates from the 2nd Diabetes Surgery Summit (DSS-I) developed global guidelines about
metabolic surgery stating there is “sufficient clinical and mechanistic evidence to support inclusion of
metabolic surgery among antidiabetes interventions for people with [type 2 diabetes] and obesity.”
The guidelines are endorsed in a joint statement from 45 international professional organizations
including the ASMBS, ADA and International Diabetes Federation.?

= 2015: Joint statement by the American Heart Association and the ADA recommends bariatric surgery
be considered for adults who have a BMI greater than 35 and an obesity-related co-morbidity, in
partficular if a patient’s diabetes is difficult fo control with lifestyle and pharmacologic therapy'©

SURGICAL TREATMENT of TYPE 2 DIABETES

Impact of Metabolic Surgery on Diabetes

= Meta-analysis of more than 135,000 metabolic surgery patients (mean BMI 47.9) in 621 studies (1990-
2006) found 86.6% of those with type 2 diabetes experienced improvement or remission, and overall
average excess weight loss (EWL) was 59.9% (American Journal of Medicine, 2009)!

= JAMA Surgery meta-analysis of nearly 162,000 patients with obesity (mean BMI 45.6) in 164 studies
(2003-2012) shows of those with type 2 diabetes (26.2%) who had metabolic surgery, improvement or
remission was achieved by:?

e 92% of patients in randomized controlled trials (mean EWL 57%)
- 95.1% gastric bypass; 73.8% gastric banding; N/A sleeve gastrectomy; 17.6% nonsurgical

e 86% of patients in observational studies (mean EWL 46%)
- 92.8% gastric bypass; 67.5% gastric banding; 85.5% sleeve gastrectomy; N/A nonsurgical

Metabolic Surgery vs. Medical Therapy

= Randomized clinical frials have demonstrated that metabolic surgery is more effective than medical
and/or lifestyle interventions including pharmacological therapy in producing diabetes remission,
glycemic control, and weight loss

— Final five-year results of the Surgical Treatment and Medications Potentially Eradicate Diabetes
Efficiency (STAMPEDE) Study show in patients with uncontrolled type 2 diabetes (mean BMI 37),
metabolic surgery plus intensive medical therapy was more effective than intensive medical
therapy alone for achieving and maintaining glycemic control, weight reduction, medication
reduction, and improvements in lipid levels (NEJM, 2017)13.1415

e Diabetes remission rates at years one, three and five with metabolic surgery were about
40% (42% gastric bypass; 37% sleeve gastrectomy), 31% (38% gastric bypass; 24% sleeve
gastrectomy), and 26% (29% gastric bypass; 23% sleeve gastrectomy), respectively;
compared to 12%, 5% and 5% for medical therapy

— Diabetes remained in remission for up to two years in 85% of patients with a BMI of 35 or greater
randomized to metabolic surgery compared to no medical therapy patients (NEJM, 2012)1¢ — 50%
remission rates for metabolic surgery at 5 years and zero for medical therapy'”
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Long-Term Results with Metabolic Surgery

= Among patients with type 2 diabetes who had metabolic surgery, 24% experienced complete, long-term
remission — five years or more — of their diabetes; 26% experienced partial remission and 34% improved
from baseline; mean excess weight loss was 55% (Annals of Surgery, 2013)18

= Six years after metabolic surgery, 62% of gastric bypass patients with severe obesity (mean BMI 45.9)
experienced diabetes remission compared to only 6-8% in control groups (JAMA, 2012)17

Surgery patients lost an average of 27.7% of their initial body weight compared with 0.2% in controls

= Fiffeen years after metabolic surgery, 30.4% of patients maintained remission of their diabetes,
compared to 6.5% of control patients (JAMA, 2014)20

Reducing Diabetes-Related Mortality and Health Complications

= Metabolic surgery significantly decreases the likelihood of death, leads to durable improvements in
important cardiovascular risk factors, and reduces the risk of developing microvascular complications

Patients with severe obesity who had gastric bypass reduced the risk of mortality from type 2
diabetes by 92% for up to seven years (NEJM, 2007)%

Gastric bypass in patients with type 2 diabetes was associated with a 58% reduction in relative risk of
death from any cause five years after surgery (The Lancet, 2015)22

e Risk of death from myocardial infarction (heart attack) dropped nearly 60%

e Risk of suffering non-fatal or fatal heart attack reduced 49%

At 12 years, patients with type 2 diabetes who had gastric bypass saw lower rates of hypertension
(16% vs. 47%) and dyslipidemia compared with those who did not have surgery (NEJM, 2017)23

Meta-analysis of 17,532 patients in 1,559 studies shows metabolic surgery was superior to medical
treatment alone in patients with obesity for preventing microvascular complications of diabetes (OR:
0.16 vs. 0.42) including nephropathy, neuropathy, and retinopathy (British Journal of Surgery, 2018)24

For patients with diabetes and severe obesity who had metabolic surgery, risk of microvascular
complications at five years was less than half that of patients receiving medical management —
16.9% vs. 34.7%, respectively (Annals of Internal Medicine, 2018)2

Metabolic Surgery in Patients with Lower BMIs

Systematic review of more than 50 studies shows metabolic surgery in patients with mild-to-moderate
obesity (BMI 30 to 35) produced greater glycemic control (range, 0.9-1.43-point improvements in blood
sugar levels) and weight loss (range, 14.4-24 kg) after 12 months to two years compared to nonsurgical
treatments (JAMA, 2013)2%

Remission of diabetes was achieved by 93% of gastric bypass and 47% of sleeve gastrectomy patients
with BMIs 24 to 30 one year after surgery (Archives of Surgery, 2011)%

Five-year data in patients with BMIs lower than 35 shows after metabolic surgery, 36% maintained
complete diabetes remission and 28% maintained partial remission compared to 1.2% and 1.6% of
patient treated with medical therapy alone (JAMA Surgery, 2015)28
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