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Surgery can be an effective treatment for type 2 diabetes.

Time to think ditferently
about diabetes

New guidelines for the surgical treatment of type 2 diabetes bolster hopes of finding a
cure, writes Francesco Rubino, but long-standing preconceptions must be put aside.



Planning my career in 1999 ...

Cancer surgery?

Endocrine surgery?

Breast surgery?

NO Bariatric surgery

ENERGY HOMEOSTASIS
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July 3, 1999
The morning, in the O.R.

World’s First laparoscopic Biliopancreatic Diversion - Duodenal Switch (BPD-DS)
(Dr M. Gagner)




“criteria ex juvantibus”

“making an inference about disease causation from
observations on the response of the disease to a
treatment”



ould Gl surgery fix a fundamenta
mechanism of disease?

Can we use surgery to
intentionally treat diabetes?
(“diabetes surgery”)
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Summer 1999

» Protocol for a Randomized Clinical Study

of Diabetes Surgery Submitted to IRB
(Mount Sinai Medical Center, New York)

RCT comparing Gastric Bypass Surgery vs
Intensive Medical Therapy in patients
with BMI 30-35

IRB did not approve
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Is Type 2 Diabetes an Operable Intestinal
Disease?

A provocative vet reasonable hypothesis

Fraxcesco Ruoro, mo TYPE 2 DIABETES: IS IT AN
INTESTINAL DISEASE? — The
rapid resclution of chabetes after Roux.




The Surgeon and the Diabetologists

“Francesco, why don’t you
just give him Metformin?

Is There a Surgical Cure for Diabetes?

A controversial doctor says yes; his critics
say bull---:

... “Rubino's idea boils down to one
impolite word used to refer to the
excrement of cows”



THE (long) ROAD TO METABOLIC SURGERY
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I~ Weight-loss

(bariatric) sugery
introduced.

- F. Rubino Nature 533, 459-—461 (2016).

Mucosa isolated
from nutrients

Surgery  sUrgery Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight ~ Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Wentworth 2014 (LAGB) (24 mo; <7.0%) B 2B 4% sIRITY —
Liang 2013 (RYGE) {12 mo; <7.0% off meds| ® 30 70 84% 86.76(33.89, 222.08) -
Parkh 2014 (RYGB/LAGB/SC) (6 mo; <6.5% of meds] B0 0 W 458 2LI5(5.85,7651) anant
Kramuddin 2013 RYCB) {12 mo; 7.0 ® 5T 15T RS 3T 804 -
kramuddin 2015 (RYGB) (24 moy; <7.0%) % 60 8 59 IL&% 425192938 -
Courcoulas 2014 (RYCBJLAGB) (12 mo; <6.5%offmeds 18 41 0 17 518 751(2.24,2521) —_
Courcoulas 2015 (RYGB/LAGB) 6 mo; <6.5koff meds 14 37 0 14 40%  6.44(L65, 2521 —_—
Halperin 2014 (RYGB) 12 mo; <6.5% off meds] 1009 3 19 44 582(159,2139) —
Ding 2015 (LAGR) (12 mo; <6.5%) 6 18 5 o 3% 168(042,660 -
Divon 2008 (LAGB) (24 mo; <6.25% of meds] oW 426 67 1083[3.79,309) —_
Schauer 2012 RYGBISG) (12 me, <6.05) 3900 41 104 639(274,1488) -
Schauer 2014 (RYGB/SC) (36 mo; <6.0%) U040 8 5738144 -
Cummings 2015 (RYGB) 12 mo; <6.5%off meds] 915 1 17 348 1148(263,5013) —_—
Mingrone 2012 (RYCBBPD) (24 mo; <6.5% of meds) 34 0 20 64% 3008(10.28,88.06) —_
Mingrone 2015 (RYCB/8PD) (60 mo; <6.5% off meds] 19 38 0 15 4%  844(246,2001 —
Total (95%Cl) 624 466 1000%  845(644,1010] ()
Total events 301 3
Heterogeneity: Chi = 45.43, df = 14 ¢ < 0.0001); ' = 69%

Testfor overaleffect 2= 15.36 (° < 0.00001) O'OOIMgmm?ﬁ}ggme Surgery o
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Several reports
consistently document
remission of diabetes
after bariatric surgery

Mucosa exposed
to nutrients
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2004

Experimental evidence in
rats links gastroin-testinal
surgery and glucose
metabolism®.

0 2010 2020

2007 2015 2016

First Second Guidelines for the
Diabetes Diabetes surgical treatment
Surgery Surgery of diabetes
Summit. Summit. published in
Diabetes Care.

Metabolic Surgery changes various mechanisms of

How does surgery

improve diabetes Gl pt involved in rr regulation =4
METABOLIC Yy
SURGERY J,
P 0o ok

BILE ACIDS

NUTRIENT SENSING

“Given its role in metabolic regulation, the Gl tract constitutes a clinically and biologically
meaningful target for the management of T2D.” DSS-II®

GLOBAL DSS GUIDELINES

° % o5
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PARTNER DIABETES ORGANISATIONS OF THE DSS-1I

American Diabetes Associa

tion International Diabetes Federation Diabates UK Chinese Diabates Society  Diabetes india

ENDORSING SOCIETIES OF THE DSS-1l CONSENSUS STATEMENTS & GUIDELINES
< of August 2017)
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January 2017:
The American Diabetes Association (ADA)

introduces surgery in the Standards of Medical Care
for Diabetes
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OPERATION:

. AN DIABETES ASSOCIATION

S DARK MATTER B IABE r N STANDARDS OF
MADEOF MEDICAL CARE

BLACK HOLES | IN DIABETES—2017

A cosmic mystery maix
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Can a cure for diabetes be found through surgery? | The .. @ #

The Economist




Scalpel, Please

Gastric surgery can achieve extraordinary results for diabetes sufferers

:alth secretary would lightly spend £600 mil-
yn 100,000 operations if he did not think
were essential. That is why the diabetes
-ch community has assembled every possible
Jent in favour of gastric surgery as a
nent for the condition. The arguments are
elling and Jeremy Hunt and NHS regulators
d pay attention to them.
itric surgery is traditionally seen as a last
‘ for the morbidly obese. The latest science
ive to a cure for diabetes, which afflicts
illion people in Britain and consumes 12 per
f global healthcare spending.
betes is the pandemic of the modern age.
/is a direct correlation between rising GDP
Je incidence of obesity-linked type 2 diabe-
sere are also serious barriers to the adoption
asive surgery as a way of containing it,
ling the high cost per patient and the widely
iew that the first line of defence should be a
|to healthier lifestyles by people seento have
ht the illness on themselves. Economics as
s science suggest otherwise. Gastric bands

and bypasses on a mass scale may be the best
investment on offer to a cash-strapped NHS.

Research released yesterday based on 11 clinical
trials finds that surgery can attack the causes of
diabetes, not just its symptoms — and can do so
more effectively than drugs, diet or exercise. In
one study by Newcastle University the blood-
sugar levels of 18 patients returned to normal after
gastric bypass surgery. In another published last
year half the subjects were, effectively, free of dia-
hetes f] ~ars after a similar procedure, Mear
while, fewer than half of sufferers whorely on con-
ventional treatments significantly lower their risk
of complications, which include stroke, kidney
failure, blindness and heart disease.

How surgery can achieve such dramatic results
is not yet clear. Some experiments suggest that it
boosts natural insulin production by altering the
secretion of hormones in the gut. Others point to
fat loss in the pancreas itself, allowing formerly
obese patients to resume virtually normal blood-
sugar management. However, the potential for
surgery to reverse the effects of diabetes rather
than merely treat them is clear. The conclusion

e ;

that surgery should be considered a mainstream
response is unavoidable.

In Britain the first step towards this would be
for the National Institute for Health and Care

‘Excellence (Nice) to approve surgery not just for

extreme obesity but specifically for advanced
type 2 diabetes. About a million patients would be
eligible. Of these 100,000 would be highly likely to
benefit. At present, their treatment costs the NHS
about £3,000 per patient a year. At an average cost

ver operation of £6,000 the health service could

within two years.

Some worry that the easy availability of surgery
would signal to diabetes sufferers that better diets
and less sedentary lifestyles were no longer para-
mount. This advice has not stopped the global in-
cidence of diabetes quadrupling since 1980. More-
over, surveys show that the rapid results achieved
through surgery often encourage patients where
willpower alone has let them down. In straitened
times, with an ageing population and spiralling
diabetes-related costs, Nice and the NHS need to
think outside the box and embrace the band.

“The_conclusion that Surgery should be considered
a mainstream response is unavoidable”

expect to earn that back in subsequent savings
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DIABETES REMISSION



ADA DEFINITION of REMISSION OF DIABETES

HbAlc < 6.5% (partial remission)
HbAlc < 6.0% (complete remission)

NO ONGOING PHARMACOLOGIC TREATMENT
FOR AT LEAST 1-YEAR

Buse et al; Diabetes Care 2010



Diabetes Care 1

@

Incidence of Remission in Adults Lo - i

With T'ype 2 Diabetes: Thhe and Elbert S Huong™>>*

Diabetes & Aging Study

S ERSe e Diabetes Care Publish Ahead of Print, published online September
17,2014

122,781 patients UNDER
MEDICAL MANAGEMENT ONLY

Remission of T2DM with lifestyle modification/medical therapy

Partial 2.8%
Complete 0.24%
Prolonged 0.04%
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Weight and Metabolic Outcomes 12 Years
after Gastric Bypass

Ted D. Adams, Ph.D., M.P.H., Lance E. Davidson, Ph.D., Sheldon E. Litwin, M.D.,
Jaewhan Kim, Ph.D., Ronette L. Kolotkin, Ph.D., M. Nazeem Nanjee, Ph.D.,

Jonathan M. Gutierrez, B.S., Sara J. Frogley, M.B.A., Anna R. Ibele, M.D.,
Eliot A. Brinton, M.D., Paul N. Hopkins, M.D., M.S.P.H., Rodrick McKinlay, M.D.,
Steven C. Simper, M.D., and Steven C. Hunt, Ph.D.

Sept 21, 2017

REMISSION OF TYPE 2 DIABETES AFTER RYGB

75% at 2 years
62% at 6 years,
51% at 12 years



Remission and Recurrence @5-yr
(n=217)

M Unchanged
i Improvement Rate
M Partial Remission Rate

i Complete Remission Rate

Brethauer et al; Ann Surg 2014

19%

Short Term Long Term Recurrence

Of 19% of patients developed recurrence of diabetes, 75% still had Alc <7%




BENEFITS BEYOND REMISSION



B Not undergoing surgery M Undergoing surgery

Patients who do not

= have surgery are more
R likely to have to
< § increase their use of
2.2 injectables over time.
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Qo O
BB
Q..a._{ 40
©° E
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0
Start of Two years  Five years
clinical trial later later

Data from 5-year outcomes in RCT; Mingrone et al, Lancet 2015

Rubino; Nature 2016



Hemoglobin A, ¢

Lifestyle and medical management

Roux-en-Y gastric bypass
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GATEWAY Trial: RYGB vs Lifestyle and Medical Rx for Hypertension

Schiavon et al

while maintaining controlled blood pressure (%)
N O,
($)] o

230% reduction in no. of antihypertensive medications

100 |

~
(&)

A Primary end point

Rate ratio, 6.6; 95% ClI, 3.1 to 14.0; P value <0.001

41/49

(83.7%)

Gastric bypass

6/47
(12.8%)

Medical iherapy

B Antihypertensive medication

Gastric bypass |1 Medical therapy
100 -
g 3 - -
2z
o
3 . :
®
E
S 1
TE 32
37
g 50 29
£
-
|
L]
=
= 25 25
8
g 15 9
5 7 2
0
Baseline 12 months Baseline 12 months
(n=50) (n=49) (n=50) (n=47)

n° medications while keeping the
blood pressure levels controlied (JolJ4028023 MM Uncontrolled Blood Pressure

Schiavon et al Circulation 2017




5-Yr Outcomes of Surgical vs Medical Treatment of T2DM:
An Open-label, Randomized Clinical Trial

Surgery associated with Improved QoL

D Quality of lifes

p<0-0001
Physical functioning
100

p<0-0001
Total score

p=0-0001
Role physical

—@— Medical treatment
—— Roux-en-Y gastric bypass
—— Biliopancreatic diversion

p<0-0001 p<0-000.
Mental health Bodily pain
p<0-0001 p<0-0001
Social functioning Vitality

p<0-0001 p=0.0016
G. Mingrone....F. Rubino. Lancet 2015; General health Role emotional
386:964-73



REDUCTION OF MEDICATION USAGE



Use of diabetes medication
before and after bariatric surger

100+ Day of . —
— surgery W Any diabetes medication
90- € Metformin

@ Thiazolidinediones

O Sulfonylureas

A Insulin

[J Meglitinides

&> o-Glucosidase inhibitors

3

o
!

S5O0 O ~ (o]
o o o
1 1 1

Patients Receiving Medication, %

30-
0| A%
101
.

6 My !
N N N/ N
1 1 1 I I

6 -3 0 3 6 9 12 24 36
Time Point in Relation to Bariatric Surgery, mo

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

SURGERY



Clinical and Patient-Centered Outcomes in Obese Type 2
Diabetes Patients 3 Years After Randomization to Roux-en-Y
Gastric Bypass Surgery Versus Intensive Lifestyle
Management: The SLIMM-T2D Study A B Diabetes Care.

Association

Donald C. Simonson, Florencia Halperin, Kathleen Foster, Ashley Vernon and Allison B. Goldfine
Diabetes Care 2018 Feb; dc170487. https://doi.org/10.2337/dc17-0487
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EXPECTED vs. ACTUAL COST POST BARIATRIC SURGERY

$18,000

$14,000 / Magnitude of cost reduction

in diabetics
12,000
’ —— =
*_
$10,000
$8,000
$6,000

COST/QALY for Bariatric Surgery 1s
$4,000 $3,200-$6,500 vs the $50,000 deemed

$2,000 appropriate for coverage
$0
1 year post 2 years post 3 years post 4 years post
—= Actual (All) ——  Expected (All) Actual (Pts w/ — Expected (Pts w/
diabetes) diabetes)

Estimates based on Milliman’ s longitudinal analysis of the 2009 RYGB laparoscopic surgery patient population identified in the Truven MarketScan commercial
claims database for 2005-2013 2013 costs trended 5% per year to 2015 and thereafter trended by 3%.



PREVENTION OF COMPLICATIONS



Bariatric surgery reduces Ml and stroke

Fatal cardiovascular events Total cardiovascular events
035+ 0.161
------ Control (49 events) -----=Control (234 events) x
] Surgery (28 events) . 0.14- Surgery (199 events) i
K A
1
® 00254 = o 0.12- £
e I : -
g HR, 0.56; 95% ClI, 0.35-0.88; ¢ 2 0.10- HR, 0.83; 95% ClI, 0.69-1.00;
5 0.0204 Log-rank P=.01 ¥ S Log-rank P =.05 /A
< o J C 'l-'
o rIr‘ 2 0.08
§ 00154 I 8
- - 3 u
= A = 0.06
3 0.010- —"' 3
: .-"r 0.04 1
£
‘--J_ -

0 6 12 18 0 18
Follow-up, y Follow-up, y
No. at risk No. at risk
Control 2037 1993 1423 405 Control 2037 1945 1326 361
Surgery 2010 1970 1657 412 Surgery 2010 1921 1468 375

Bariatric surgery associated with reduced number of cardiovascular deaths and cardiovascular
events in obese adults, compared with usual care

Sjostéom J et al. JAMA 2012;307:56-65.



Original Investigation

Association of Bariatric Surgery With Long-term Remission
of Type 2 Diabetes and With Microvascular
and Macrovascular Complications JAMA, June 2014

Lars Sjéstrém, MD, PhD: Markku Peltonen, PhD: Peter Jacobson, MD, PhD: Sofie Ahlin, MD, PhD: Johanna Andersson-Assarsson, PhD: Asa Anveden, MD:
Claude Bouchard. PhD:; Bjoérn Carlsson. MD. PhD: Kristjan Karason, MD, PhD: Hans Lonroth, MD, PhD: Ingmar Naslund. MD, PhD: Elisabeth Sjostrém. MD:
Magdalena Taube, PhD; Hans Wedel, PhD; Per-Arne Svensson, PhD: Kajsa Sjcholm, PhD: Lena M. S. Carlsson, MD, PhD

Figure 3. Cumulative Incidence of Microvascular and Macrovascular Diabetes Complications in the Surgery and Control Groups

Microvascular complications Macrovascular complications
100~ 100~
Log-rank P<.001 Log-rank P=.001
HR, 0.44 (95% Cl, 0.34-0.56) HR, 0.68 (95% Cl, 0.54-0.85)

80- 80+
S S
g Control group Pini S Controlgroup = .=
< 60- 2 60+ ,—'
o - ‘O -
£ - =
2 2
% 40 = 404
S 2
= E | 000 el
O s Surgery group

20~ 20+

Surgery group
0 h T T T 1 0 T T 1
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Follow-up Time, y Follow-up Time, y
No. at risk
Control 260 251 239 222 201 177 146 104 68 46 19 260 240 225 214 191 178 155 116 80 53 20

Surgery 343 336 326 318 301 280 257 207 160 112 63 343 330 315 294 270 254 238 186 142 92 54




Surgery Improves Long-Term Survival

Mo. at Risk
Surgery
Control

Cumulative Mortality (%)

14—

12
Control

[
]
l
#

Years
2010 2001 19&7 1821 1590 1260 7a0 422 1649
2037 2027 2016 1842 1455 1174 749 422 156

Figure 2. Unadjusted Cumulative Mortality.

The hazard ratio for subjects who underwent bariatric surgery, as compared
with control subjects, was 0.76 (959 confidence interval, 0.59 to 0.99;
P=0.04), with 129 deaths in the control group and 101 in the surgery group.




Adjusted Hazard Ratios for mortality among non surgical patients vs

gastric bypass: 2.65 (95% Cl, 1.55-4.52)

Roux-en-Y gastric bypass

% Cumulative Mortality
N

0 e . T T T T
0 1 2 3 4
No. of patients
Nonsurgical 4164 4073 3450 2930 2383
Roux-en-Y gastric bypass 1388 1332 1202 1044 867

1«1 _,,_.J_"_'_'

Nonsurgical

Roux-en-Y gastric bypass

6 7 8 9 10 11
Years

2022 1681 536 136 48 10
753 636 209 53 20 5

Rages et al JAMA 2018



Bariatric Surgery Associated With Reduced Long-Term, All-
Cause Mortality Compared With Non-Operated Controls

Study Procedure F/U Mortal.ity

Reduction
MacDonald, 1997 RYGB O yr 88%
Flum, 2004 RYGB 4.4 yr 33%
Christou, 2004 RYGB 5yr 89%
Sowemimo, 2007 RYGB 4.4 yr 63%
Dixon, 2007 LAGB 12 yr 72%
Adams, 2007 RYGB 8.4 yr 40%
Sjostrom, 2007 VBG/other 14 yr 31%
Perry, 2008 RYGB/LAGB 2 yr 48%




B EDITORIAL Editorials represent the opinions

of the authors and JAMA and
not those of the American Medical Association.

Inadequacy of BMI as an Indicator
for Bariatric Surgery

Edward H. Livingston, MD

ceived diets that had normal or elevated protein levels. Low
protein diets also were associated with a net loss of lean body

£ INCE THE TIME OF INTESTINAL BYPASS SURGERY AND  mass, whereas the other diets resulted in gains in lean body




The Spectrum of NAFLD

Fatty Liver NASH Cirrhosis
Fat Fat plus Scar tissue
accumulates inflammation replaces liver

in the liver and scarring cells



42 yo Female Pt with T2DM, Hypertension,
Dyslipidaemia, CVD; BMI 31 kg/m?

Framingham Study: DM and CHD Mortality —
October 2009 20-Year Follow-Up

History of Diabetes: 8 yr
Meds: Insulin,
Exenatide, Ramipril,
Statins
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170 W Diabetes
B No diabetes
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HbA1c: 9.1% (8.2-12)
History of ischemic
heart disease
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Men
DM = diabetes mellitus
Kannel WB, McGee DL JAMA 1979,241:2035-2036,




Preoperative

I Hyperglycemia (BG>180mg/dl)
| Normal blood sugar (BG btwn 70-180)

Female, 42 yo, BMI 31

On Insulin and Multiple OHAs

Hypoglycemia (BG<70mg/dl)

Day 1 Day 2

Day 3

Day 4
Day 5

2 Weeks after RYGB Blood Glucose Levels

Day 6

Day 1

Day 2

Day 3 Day 4

Day 7

Day 5

3 Months after RYGB Blood Glucose Levels

Day 1

Day 2

Day 3

Day 4

Day 6

Day 7

Day 5

Day 6

Day 7




42 yo Female Pt with T2DM, Hypertension,
Dyslipidaemia, CVD

10 "orwm—m—
80 -
60 - B exenetide
10 - B insulin
¥ statin
205 B ramipril
0 n

PTE0P 5 eeks

Imonth year



42 yo Female Pt with T2DM, Hypertension,
Dyslipidaemia, CVD

Diabetes RYGB Oct 2009
'No Diabetes

HbAlc

10 -

Sept 2018 9 -

BP: 120/68 mmHg 4 -
HDL: 59 mg/dl (nv: >45)
LDL: 102 mg/di -

Meds: Multivitamins ]

4 T T T T T T T T T \
Baseline 1yr 2yr 3yr 4yr Syr 6yr 7yr 8yr 9yr




Diabetes Control in pts with BMI < 35 kg/m?
STAMPEDE Trial

Medical therapy
(BMI, =35)

Medical

BMI 235 vs <35

Change in

Medical therapy
HbA1c

(BMI, <35)

~2.07 Surgical therapy ]
. (BMI, <35) Surgical
-3.0- Surgical therapy BMI 235 vs <35
(BMI, =35)
ST T |
0 3 6 9 12 24 36
Month
Value at Visit
Medical <35 BMI  9.1(8.9) 7.2(6.8) 7.9 (69) 8.0 (7.4) 8.1 (7.8)
Medical =35 BMI 8.8 (8.5) 7.1(6.8) 7.2(6.7) 7.4 (6.9) 8.5 (7.3)
Surgical <35BMI 9.4 (91) 67 (69) 6.6 (6.6) 63 (6.8) 7.1 (67)
Surgical =35BMI 9.3 (92) 6.4(62) 6.4 (61) 6.6 (6.4) 6.7 (6.4)



Odds of Diabetes Remission or Glycemic Control
in All 11 RCTs of Surgery vs. Meds/Lifestyle Care
for T2DM

Medical/
Surgery Lifestyle
Study (Operation) [Follow-up; HbA1c endpoint] Glyc. Endp. N Glyc. Endp. N Weight Peto, Fixed, 95% CI Peto Odds Ratios
Wentworth 2014 (LAGB) [24 mo; <7.0%)] 12 23 2 25 4.9% 8.11(2.37, 27.84] —_—
Liang 2013 (RYGB) [12 mo; <7.0% off meds) 28 31 0 70 8.4% 86.76(33.89, 222.08] —_—
Parikh 2014 (RYGB/IACE b_mo_cb L ntf mad d A4S 21.15(5.85, 76.51] R —
Ikramuddin 2013 (R 3.72 [1.72, 8.04] —
lkramuddin 2015 (R - . 4.25(1.92,938) BMI<35 | —
courcouts 2014 N A4 =) B VN A4 [o [T 9 [ K 751 224,25 21 —
c-ouﬁcoylaé 2l01§ (% "= l6l44Jll65l Zézll] "= mE mE m ®E ®E ®mE ®m § l_;_l "= = = =
Halperin 2014 (RYG = = . . 5.82 [1.59, 21.39] =
Ding 2015 (LAGB) (1 Surglcal Superlorlty 1S 1.68 [0.42, 6.66] ——
Dixon 2008 (LAGB) | 10.83 [3.79, 30.96) BMI > 35 —_—
Schauer 2012 (RYGB . . i} 6.39 (2.74, 14.88] —
ety Similar in BMI <35 and 5.73 [2.28, 14.42] S
Cummings 2015 (R 11.48 (2.63, 50.13] —_—
Mingrone 2012 (RYC 30.08 (10.28, 88.06) B
Mingrone 2015 (RYG >35 8.44 [2.46, 29.01] —
Fixed Effect Model 4 4 00.0% 8.45 [6.44, 11.10] ¢ v
Heterogeneity: Chi* = 45.43, df = 14 (P < 0.0001); I = 69% [ | } |
Test for overall effect: Z = 15.36 (P < 0.00001) U.001 0.1 l W 1000
Favors Favors
Meds-Lifestyle | Surgery

Rubino F et al Diabetes Care (June 2016)
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Indications for Surgical Treatment

“There is now sufficient clinical and mechanistic evidence to support inclusion of meta-
bolic surgery among antidiabetes interventions for people with T2D and obesity.” DSS-11%

Algorithm for patients with Type 2 Diabetes

Obese Non-Obese
BMI 2 30kg/m? or 27.5 for Asians BMI < 30kg/m? or 27.5 for Asians

Q, :
) L}

Oa Ol »\
Optimal lifestyle Optimal lifestyle & Medical Rx
& Medical Rx (incl. injectable meds & insulin)

p GCLYCEMIA GCLYCEMIA

Expedited FeN 3N P
Assessment for Poor Good Poor Good
Metabolic Surgery control  control control  control

& &

V4 Recommend V4 Consider x Nonsurgical
Metabolic Surgery Metabolic Surgery Treatment

CLASS | CLASS |l \
BMI = 30-349kg/m? or 27.5-32.4 for Asians BMI 2 35-39.9kg/m’ or 32.5-37 4 for Asians BMI 2 40kg/m? or = 37.5 for Asians

Based on Rubino F et al. Diabetes Care 2016: 39, 861-877
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Bariatric Surgery Mortality Rate: 0.3% (55,567 patients)

Pediatric
Aortic Esophageal Hip Heart
Aneurysm CABG Craniotomy Resection Replacement Surgery
Hospitals Performing 2485 1036 1600 1717 3445 458
Operation
Mortality Index (%) 3.9 3.5 10.7 9.1 0.3 5.4
Median Volume per 30 491 12 5 24 4
Hospital

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




Clinical and Patient-Centered Outcomes in Obese Type 2
Diabetes Patients 3 Years After Randomization to Roux-en-Y
Gastric Bypass Surgery Versus Intensive Lifestyle

Management: The SLIMM-T2D Study o

Donald C. Simonson, Florencia Halperin, Kathleen Foster, Ashley Vernon A Rgag:ai.m.Dlabetes C&I‘Q
Diabetes Care 2018 Feb; dc170487. https://doi.org/10.2337/dc17-0487

RYGB IMWM
n=20 events in | n=7 events in

Adverse Events 11 participants | 5 parti}():ipants

Cardiac
CV Death - resuscitated 1°
MI
Stroke
Revascularization 1
Hospitalization for Heart 1

Failure
Supraventricular arrhythmia
Presyncope

Vascular 1¢

Gastrointestinal Surgery
Marginal Ulcer
Lysis of Adhesions
Cholestasis/Cholecystitis

Paniculectomy

Orthopedic

Renal

Cancer

Psychiatric 2

customers January 2017
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Endocrinology/
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Diabetes Care Volume 39, June 2016

a0

Metabolic Surgery in the
Treatment Algorithm for Type 2
Diabetes: A Joint Statement by
International Diabetes
Organizations

Diabetes Care 2016;39:861-877 | DOI: 10.2337/dc16-0236

BACKGROUND

Despite growing evidence that bariatric/metabolic surgery powerfully improves
type 2 diabetes (T2D), existing diabetes treatment algorithms do not include
surgical options.

AIM

was convened in collaboration with leading diabetes organizations to develop
global guidelines to inform clinicians and policymakers about benefits and
limitations of metabolic surgery for T2D.

METHODS
A

CrossMark

Francesco Rubino, David M. Nathan,?
Robert H. Eckel,” Philip R. Schauer,

K. George M.M. Alberti,” Paul Z. Zimmet,”
Stefano Del Prato,” Linong Ji,*
Shaukat M. Sadikot,”

William H. Herman, ™

Stephanie A. Amiel," Lee M. Kaplan,”
Gaspar Taroncher-Oldenburg,”

and David E. Cummings,™

on behalf of the Delegates of

the 2nd Diabetes Surgery Summit*

y group of 48 (75% nonsur-
geons), including representatives of leading diabetes organizati ici

*King's College London, London, U.K.

in DSS-II. After evidence appraisal (MEDLINE [1 January 2005-30 September
2015)), three rounds of Delphi-like questionnaires were used to

sus for 32 data-based conclusions. These drafts were presented at the combined
DSS-11 and 3rd World Congress on Interventional Therapies for Type 2 Diabetes
(London, U.K., 28-30 September 2015), where they were open to public comment
by other professionals and amended face-to-face by the Expert Committee.

RESULTS

Given its role in metabolic regulation, the gastrointestinal tract constitutes a
meaningful target to manage T2D. Numerous randomized clinical trials, albeit
mostly short/midterm, demonstrate that metabolic surgery achieves excellent
glycemic control and reduces cardiovascular risk factors. On the basis of such
evidence, i y totreat T2D in p

class Ill obesity (BMI 240 kg/m”) and in those with class Il obesity (BMI 35.0-39.9
kg/m?) when hyperglycemia is inadequately controlled by lifestyle and optimal

*Horvard Medical School, Boston, MA
Suniversity of Colorado Anschutz Medical
Campus, Aurora, €O

“Cleveland Ciinic, Cleveland, OH

Simperial College London, London, UK.
“Monash University, Melbourne, Victorio,
Austrolia

Tuniversity of Pisa, isa, Ity

Speking University, Bejing, China

“Diabetes Indio, Mumba, India

“Yniversity of Michigan, Ann Arbor, MI
“philodelphio, PA

Huniversity of Washington, Seattle, WA
Corresponding authors: Francesco Rubino,
froncesco.rubino@kcl.ac.uk, and Dovid .
Cummings, davidec@u.woshington.edu.

This artcle contains Supplementary Dota online
at http://care.diabetesjournals.org/lookup/

v T20 and BMI W/dol:10. *
30.0-34.9 kg/m? if hyperglycemia is inadequately controlled despite optimal /04 D.E.C.chaired the writing committeefor
treatment with either oral or inj e should ™S rePort
be veduced by 2.5 ke/on for Ackan patlents. “The 2nd Diobetes Surgery Sumit voting dele-

CONCLUSIONS

Although additional studies are needed to further demonstrate long-term benefits,
there is sufficient dinical and mechanistic evidence to support inclusion of metabolic
surgery among antidiabetes interventions for people with T2D and obesity. To date, the
DSS-Il guidelines have been formally endorsed by 45 worldwide medical and scientific
socleties. Health care regulators should introduce appropriate reimbursement policies.

gates are listed in Table 2.
(© 2016 by the American Diabetes Association.
Readers may use this rtice as long as the work
s properly ited, the use s educational and not
for profit, and the work is not atered.

See accompanying articles, pp. 857, 878,
884, 893, 902, 912, 924, 934, 941, 949,
and 954.

Rubino F, Nathan DM, Eckel RH et al.
Diabetes Care 2016; 39:861-877
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Treatment Algorithm for Type 2
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International Diabetes
Organizations
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> 50 ENDORSING SOCIETIES

PARTNER DIABETES ORGANISATIONS OF THE DSs-II
American Diabetes Association International Diabetes Federation Diabetes UK Chinese Diabetes Society Diabetes India
ADA IDF DUK cos [=]]

ENDORSING SOCIETIES OF THE DSS-1Il CONSENSUS STATEMENTS & GUIDELINES
(as of August 2017)
INTERNATIONAL ORCANISATIONS

IDF APBMSS EASO IFSO ALAD
International Asia-Pacific Bariatric and European Association Inr. Fodomtlon for the Surgery of Latin American Association
Diabetes Federation Metabolic Surgery Society for the Study of Obesity y & N lic Disorders of Diabetes
NATIONAL ORCANISATIONS / SOCIETIES
—Argentinian Society of Diabetes Bl -Chinese Diabetes Society (CDS) @ -Japan Diabetes Scciety (JDS) EIR- Diabetes UK (DUK)
(SAD) -Association of British Clinical
) ian for Bariatric W l-French Society of Diabetes (SFD) [ +[l]l-Mexican College of Bariatric and Diai
Argentinian Society betologists (ABCD)
and Metabolic Surgery (SACO) .French Society of Bariatric and Metabolic Surgery (CMCOEM) -British Obesity and Metabolic
-Argentinian Society of Nutrition Metabolic Surgery [SOFFCO) -Mexican Society of Nutrition and Surgery Society (BOMSS)
(SAN) o Endocrinology (SMNE) -Society for Endocrinology (SfE)
B . Cerman Diabetes Scciety (DDG)
- Australian Diabetes Society (ADS) .German Society for Obesity B -Portuguese Society of -American Diabetes Association
o
am Surgery (CA-ADIP) Oiabetology (SPD) (aDA)
-Belgian Diabetes Asscciation ) . . -American Asscciation of Clinical
(ABD) -'::;‘)':')"C Diabetes Association - Qatar Diabetes Association (QDA) Endocrinologists (AACE)
E=3-Brazilian Society of Diabetes -SBudIDiabeusand Endocrine -American College of Surgeons
(SBD) &= -Diabetes India (D1) Association (SDEA) (ACs)
N = - . ~ -American
Mo oo (cacenn - Wl Weish Endocrine Society 0ES) M- Siovakdan O B0S)  cmcioton (o)
-Obesitology Section Slovakian -American Society for Metabolic
I mchm&,“swd —=_-Israel Diabetes Association (IDA) Diabetes Society (OS SDS) and Bariatric Surgery (ASMBS)
Obesity (CSSO B B-talian Scciety of Bariatric & BE= - South African Society for Surgery -Endocrine Society
B Chilean Society of Endocrinology Metabolic Surgery (SICOB) Obesity and Metabolism (SASSO) -Society ofAr_nalmzn .
and Diabetes (SCED) -Italian Society of Diabetology ) i . Gastrointestinal and Endoscopic
-Chilean Society for Bariatric and (D) E=-Spanish S gy Surgeons (BASES)
Metabolic Surgery (SCCBM) -Italian Society of Clinical i N -Society for Surgery of the
Endocrinologists (AME) -Spanish Society of Diabetes (SED) Alimentary Tract (SSAT)

-The Obesity Society (TOS)



METABOLIC SURGERY: CLINICAL DEFINITION

DSS-II

What |s Metabollc ‘Metabolic surgery is defined as the use

of gastrointestinal operations with the

Surgel’Y? intent to treat T2D and obesity.” DSS-II?




TIME TO THINK DIFFERENTLY ABOUT SURGERY

FROM “BARIATRIC” TO “METABOLIC” SURGERY



METABOLIC SURGERY: BIOLOGICAL RATIONALE

Given its role in the regulation of glucose levels in
homeostasis and in disease, the Gl tract constitutes a
clinically and biologically meaningful target for anti-
diabetes interventions.

Diabetes Surgery Summit (DSS-II)

THE 3" WORLD CONGRESS ON 2\° DIABETES
INTERVENTIONAL THERAPIES RGER




How does surgery
improve diabetes

.. \
METABOLIC . - " /. .
SURGERY il %/
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Metabolic Surgery changes various mechanisms of
Gl physiology involved in metabolic regulation®

1 increased
insulin

secretion

t increased

insulin
sensitivity
AT

A<
O

| 4
f&‘f’

t increased
satiation &

weight loss

“Civen its role in metabolic regulation, the Gl tract constitutes a clinically and biologically

meaningful target for the management of T2D.” DSs-II#



BARRIERS TO IMPLEMENTATION



% of pts with T2DM in UK who meet
International criteria for surgery and have access
to Surgical treatment

& Potential Candidates

W surgery




(Historical) Clinical Rationale for Bariatric Surgery

Bariatric surgery Wei ght
Loss
Surgery




Misperceptions about Bariatric (Weight-Loss) Surgery



Misperceptions about Risks
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Bariatric Surgery Elective General Surgery

Cholecystectomy, Hernia Surgery,
Reflux Surgery, Colorectal (benign)
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Misperceptions about Costs
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Home News UK

NHS squanders millions on fat
surgery

A RECORD number of patients have had “quick-fix” obesity surgery on the NHS at a
cost of £29million a year, shocking new figures show.
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Hospital Admitted Patient Care Activity

National Statistics
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Osteoarthritis

3.2: Men
Hip: Hip:
1,380,000 720,000
Hand & wrist: Hand & wrist:
1,060,000 500,000
Knee: Knee:
2,650,000 2,070,000
Foot and ankle: Foot and ankle:
1,030,000 740,000

This schematic shows the estimated number of women and men in the UK who have sought treatment for
osteoarthritis in four regions of the body which are often affected.*

*Based on 7 year consultation prevalence in general practice, see Annex | for methods.

8.7 M people have symptomatic OA in UK
4.6 M knee/hip

200.000 hip/knee replacement = circa 5%



Costs of diabetes treatment in the UK

The following table represents the relative cost of diabetes treatment in the UK in 2012.

Cost of diabetes treatment in the UK in 2012

Area of

expenditure

Type 1
diabetes

Type 2
diabetes

Percentage of
costs

Diabetes drugs £0.344 billion £0.712 billion £1.056 billion 7.8%
Non-diabetes drugs £0.281 billion £1.810 billion £2.091 billion 15.2%

Inpatient £1.007 billion £8.038 billion £9.045 billion 65.8%
Outpatient (excluding | £0.170 billion £1.158 billion £1,328 billion 9.7%

drugs)

Other (including - - £0.230 billion 1.7%

social service)

Total £1.802 billion £11.718 billion £13.750 billion 100%

ggg):e: Kanavos, van den Aardweg and Schurer: Diabetes expenditure, burden of disease and management in 5 EU countries, LSE (Jan




COST OF TREATMENT OF TYPE 2 DIABETES IN UK
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*Source: Kavanos et al; LSE 2002
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Are Misconceptions and Stigma Holding
Back Evidence-Based Metabolic Surgery?



Britain preJudlced against fat
people’




Obesity Stigma plotted against rate of Metabolic Surgery acrossfour

s European Countries

0.25
0.2
0.15

0.1

0.05

Sweden Italy Germany United
Kingdom

mmmm Metabolic Surgery rate as a proportion of ocbese populaion = O besity Stigma Score



Do You Think that STIGMA is Responsible for
Inadequate Provision of Care for People
with Obesity?

“ Yes

“ No

Metabolic Surgery for T2DM: Evidence, Indications, and the Rome of Stigma/Misconceptions
in Preventing Access to Care. London, UK, Sept 10, 2018
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Program:
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Specific Goals/Symposia

* Consensus Development Projects > White
Papers:

* Policies to Facilitate Implementation of DSS-
Guidelines

* Standardization of Methods of novel surgical
operations and device-based procedures

* Consensus on Definition of Diabetes
Remission (ADA/DUK)

* Symposium on roles of the gut in the physiology
and pathophysiology of glucose metabolism

» Conference on “Diabesity” Stigma (in
collaboration with ADA -)






