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REDUCTION IN THE INCIDENCE OF TYPE 2 DIABETES WITH LIFESTYLE
INTERVENTION OR METFORMIN

DIABETES PREVENTION PROGRAM RESEARCH GROUP*

Weight loss: -7/10%
Healthy eating

Increased physical activity
> 150 min/week
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REDUCTION IN THE INCIDENCE OF TYPE 2 DIABETES WITH LIFESTYLE
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Strategia di trattamento del DMT2

Healthy eating, weight control, increased physical activity
- Initial drug :
monotherapy Metformin
Efficacy {(+ HbA,_) - high-
Hypoglycemia . g WA : low risk
Weight = R neutral/loss
Side effects . S ; ... Gl ! lactic acidosis
Costs C 8 . ; : ; : ! ; s low : : AR,
If needed to reach individualized HbA,_ target after ~3 months, proceed to two-drug combination
{order not meant to denote any specific preferencel:
Metformin Metformin Metformin Metformin Metformin
+ + + +
a Two-c‘lrug. a Sulfonylurea® DPP-4 Inhibitor GLP-1 receptor Insulin (usually
combinations agonist basal)
Efficacy (v HbA, ) i 3 high intermediate high = M | highest
Hypoglycemia =1 moderate risk low risk | low risk igh risk
Weight |- gain : neutral loss ] gain ...
Major side effect(s) s hypoglycemia® rares A GI¢ _} hypogiycemia®
Costs i low high high i ;
If needed to reach individualized HbA, . target after ~3 months, proceed to three-drug combination
{order not meant to denote any specific preference):
Metformin Metformin Metformin Metformin Metformin
— + - -
Three-drug Sulfonylurea® DPP-4 inhibitor 'GLP-1 receptor Insulin (usually
combinations + agonist basa
e + +
TZD |_su- | | _su |
or or o |_oee-s.
If combination therapy that includes basal insulin has failed to achieve HbA1c target after 3-6 months,
proceed to a more complex insulin strategy, usually in combination with one or two non-insulin agents:
i More complex ' Ineuline
insulin strategles (multiple daily doses)

(SURGERY)



DMT2 : analisi dei costi

Tabella 1 = Parametri epidemiologici, parametri per costi diretti sanitari e parametri per costi indireiti associati al

irattamento del diabete

Parametri epidemiologici Stima Puntuale Distribuzione

Popolazione residente al 1 Gennaio 2012

in Italia 59.394.207 - - [10]
Prevalenza Diabete 2012 5,5% 4,9% 5,8% BETA (1,3, 11]
Pazienti in trattamento farmacologico 79,8% 70% 88% BETA [1,12]
Pazienti trattati OT 17% 76% T7% BETA [1,13]
Pazienti trattati BOT 1% 10% 11% BETA [1,13]
Pazienti trattati BBT 13% 13% 13% BETA [1,13]

F S Mennini 2014



DMT2 : analisi dei costi in Italia

Voce di costo Spesa Spesa Spesa Terapia Totale
e ERE Terapia Basal-Oral Basal/Bolus
Costo dei farmaci € 1,59 €022 0,27 € 2,09
IC 959 (MIN-MAX) (€1,39- €1,81) (€0,19-€0,25) (€0,23-€0,31) (€1,84-€2,34)
Costo ospedalizzazioni & 3,83 & (0,53 & (0,65 € 5,05
IC 95% (MIN-MAX) (€3,09-€4,64) (€0,42-€0,64) (€0,52-€0,79) (€4,1-€6,0)
Costo specialistica & 0,84 €012 0,14 € 1,11
IC 95% (MIN-MAX) (€0,73-€0,97) (€0,1-€0,13) (€0,12-€0,17) (€0,95-€1,26)
Costo monitoraggio & 0,69 €021 € 0,40 € 1,31
IC 959 (MIN-MAX) (€0,14-€1,27) (€0,09-€0,5) (€0,34-€0,47) (€0,67-€1,95)
Costo eventi ipoglicemici & (0,006 & 0,001 & 0,001 & (0,008
IC 95% (MIN-MAX) (€0,01-€0,01) (€0,0007-€0,001) (€0,0009-€0,0012) (€0,007-€0,009)
Totale € 6,95 & 1,07 € 1,47 & 0,58
IC 959% (MIN-MAX) (€5,88-€8,17) (€0,73-€1,42) (€1,28-€1,69) (€8,09- €11,07)
Assenza dal lavoro & 1,62
IC 95% (MIN-MAX) (€1,50-€1,74)
Pensionamento anticipato € 9,06
IC 95% (MIN-MAX) (€8,39-€9,72)
Totale 10,68
IC 95% (MIN-MAX) (€9,94- €11,42)

Costi Totali causati dal diabete

IC 95% (MIN-MAX)

€ 20,26

(€18,03- €22,52)

F S Mennini 2014



Modello sindemico di DMT2 e Obesita

A How do the biological processes and pathophysiology of co-occurring conditions interact?

_____________________________________________________ F
Condition Pat I'l_ﬂphysiologyr of one canl:li_tif:rn cantri!:}utes to the other. Condition
A Medical treatment of one condition contributes to B
iatrogenic development of the other condition
4 4

Genetic and epigenetic factors predispose to both health conditions

B How are the conditions experienced by patients and their social networks?

Somatic experience
Perceived pain, functional
limitations, changes in

physical appearance

Daily activities

Perceived ability to perform
physical, socio-emotional,
and cognitive tasks

Meaning

Effect on social role, personal
value, worldview, and

moral experience

C How do medical institutions address co-occurring conditions?

Medical
specialty

Referral Referral
_________________ Primary care services P
i Specialists coordinate with primary care after referral i
Specialists might or might not coordinate with each other Medical
Treatment guidelines and collaborative care models for commonly specialty
co-occuring conditions. Financing models to reduce all-cause hospital B

A

readmission incentivise comprehensive care. Soclal policles address

inequalities

<

Structural and social inequalities shape risk of exposure
to environmental and social stressors that contribute to
inflammatory responses, antiviral activity, and other
disease processes.

Structural,

social,

<

and

Culture shapes meaning associated with suffering and
social responses to suffering, illness, and disability.
Structural and social factors impede adherence to
clinical recommendations.

cultural

factors

Culture influences categorisation of medical specialties,
training models for health workers, financing of health
systems, and stigma among health workers. Structural

and social inequalities impede access to care, and social
policies promote orimpede good health.

E. Mendenhall, 2017



IN GASTROENTEROLOGIA

e |'associazione fra obesita e diabete rappresenta una
sindemia difficilmente contrastabile nell’attuale
contesto socio-sanitario.

e | costi diretti e indiretti del DMT2 sono stimati a 20
miliardi di euro/anno

e La definizione di un trattamento efficiente ed efficace
del DMT2 e una necessita per il nostro SSN



FATTORI AMBIENTALI : IL RUOLO DELLA DIETA
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Meat-based hunter-gatherer diets
L Cordain et al

Table 2 Energy return rates upon encounter from foraged foods. Data
adapted from (Hawkes et al, 1982; Lee, 1979; O'Connell & Hawkes,
1984; Simms, 1987)

Food Food type Return rate (kcal/h)
Collared peccary Animal 65 000
Antelope, deer, bighorn sheep Animal 16 000-32000
Jack rabbits Animal 13500-15400
Cottontail rabbits, gophers Animal 9000-10800
Paca Animal 7000
Coati Animal 7000
Squirrel (large) Animal 5400-6300
Roots Plant 1200-6300
Fruits Plant 900 - 6000
Armadillo Animal 5900
Snake Animal 5900

Bird Animal 4800
Seeds Plant 500-4300
Lizard (large) Animal 4200
Squirrel (small) Animal 2800-3600
Honey Plant 3300
Ducks Animal 2000- 2700
Insect larvae Animal 1500- 2400
Fish Animal 2100
Palm heart Plant 1500
Acoms Plant 1500
Pine nuts Plant 800- 1400 +4
Mongongo nuts Plant 1300

Grass seeds Plant 100-1300




LA DIETA PRIMITIVA

Table 1 Quantitatively determined proportions of plant and animal food in hunter-gatherer diets. Adapted from Kaplan et al
(2000)

Population Location Latitude Animal food (%) Plant food (%) Reference

Aborigines (Arhem Land) Australia 125 77 23 hMcArthur (1960)

Ache Paraguay 255 78 22 Hill et al (1984)

Anbarra Australia 125 75 25 Meehan (1982)

Efe Africa 2N 44 56 Dietz et al (1982)

Eskimo Creenland BHIM 96 q Sinclair {(1953); Krogh & Krogh (1913)

Cwi Africa 235 26 74 Silberbauer (19817); Tanaka (1980)

Hadza Africa 35 48 52 Blurton Jones et al (1997); Hawkes et al (1989)
H i Venezuela Bl 75 25 Hurtado & Hill (1986); Hurtado & Hill (1990)
IKung Africa 2058 33 a7 Lee (1968)

IKung Africa 2058 a8 32 Yellen (1977)

Mukak Columbia 2 41 59 Politis G (1998)

Munamiut Alaska HEM o9 1 Binford (1978)

Onge Andaman Islands 12N 79 21 Rao et al (1989); Bose (1964)




Regolazione del trasporto del glucosio

Nutrients
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RUOLO DELLA GENETICA NELLA PATOGENESI DEL DIABETE

MELLITO DI TIPO 1i

PROBE_ID GENE S5ymbol P-value® % Change DEFINITION

ILMM_1679357 DEFA1/DEFA3 1.08E-03 —46% Defensin, alpha 1/definsin alpha 3.

ILMM_1692233 LCM2 4.37E-03 —46% Lipocalin 2 (oncogene 24p3).

ILMM_1725661 DEFA1/DEFA3 1.16E-03 —45% Defensin, alpha 1/defensin alpha 3

ILMM_1693262 DEFA1/DEFA3 1.65E-03 —45% Defensin, alpha 1/defensin alpha 3

ILMN_1806056 CEACAMS 3.73E-03 —45% Carcincembryonic antigen-related cell adhesion molecule 8.
ILMM_1688580 CAMP 1.76E-04 —41% Cathelicidin antimicrobial peptide.

ILMN_1723035 OLR1 8.09E-03 —37% Oxidized low density lipoprotein (lectin-like) receptor 1.
ILMM_1762713 C190RF59 6.53E-03 —29% Chromosome 19 open reading frame 59,

ILMN_1690546 PPP3CC 6.21E-03 26% Protein phosphatase 3 catalytic subunit, gamma isoform.
ILMM_1805271 ZMF721 6.81E-03 26% Zinc finger protein 721.

ILMMN_1813400 CBR4 8.96E-03 26% Carbonyl reductase 4.

ILMM_1702858 ADHFE1 3.78E-03 27% Alcohol dehydrogenase, iron containing, 1.
ILMM_1748476 NOP5/MNOP58 2.49E-03 28% Mucleolar protein NOP5S/NOP58.

ILMM_ 1661940 CAMTAT 4.40E-03 28% Calmodulin binding transcription activator 1.
ILMN_1656111 MYLIP 3.83E-03 29% Myosin regulatory light chain interacting protein.
ILMM_1797893 PFAAPS 5.93E-03 31% Phosphonoformate immuno-associated protein 5.

ILMM_ 1679045 SBDS 6.03E-03 3% Shwachman-Bodian-Diamond syndrome,

*, Paired T-test pre- and post-surgery.



Cooperation between brain and islet in
glucose homeostasis and diabetes

Michael W. Schwartz', Randy J. Seeley?, Matthias H. Tschép®, Stephen C. Woods®, Gregory J. Morton', Martin G. Myers®
& David D’Alessio?

Traditional glucose homeostasis model
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GENETICA. INSULINO-RESISTENZA E DISFUNZIONE B-CELLULA

Obesity / insulin resistance genes

Leptin Insulin receptor

Leptin receptor PPAR-y

PC1

POMC

MC4 receptor

Normal B-cell [ Susceptible f-cell ]
— Obesity/insulin resistance E— B-cell dysfunction/growth genes
HNFlo
= HNF4o

Kir6.2

Environment TCE7L2

For example, T fat/calories; ; ;
1 physical activity \ Mitochondrial

Y Y

Increased B-cell function B-cell dysfunction ]
Increased B-cell growth B-cell apoptosis

l Impaired glucose tolerance]
Mormal glucose tolerance b *

Compensatory
hyperinsulinaemia [

Type 2 diabetes ]




FISIOPATOLOGIA DEL DIABETE MELLITO DI TIPO Il

| Energy expenditure Obesity

T Caloric intake

Body p-cell
Nutrient composition Environment adiposity dysfunction
genes genes

? Environmental
chemicals

v

? Microbiome Type 2 diabetes




Fattori ambientali : la dieta
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IN GASTROENTEROLOGIA

e |'associazione fra DMT2 e Obesita riconosce una
base genetica per ciascuna delle due malattie

e Fattori ambientali e comportamentali favoriscono
la comparsa della diabesita

e || tratto comune e rappresentato dall’Insulino-
resistenza

* |'estrinsecazione fenotipica del DMT2 richiede
I'esaurimento assoluto o relativo della funzione beta-
insulare
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AMNALS OF SURGERY
Vol. 222, No. 3, 339-352
© 1995 Lippincott—-Raven Publishers

Who Would Have Thought 1t?

An Operation Proves to Be the Most
Effective Therapy for Adult-Onset

Diabetes Mellitus

Walter J. Pories, M.D., Melvin S. Swanson, Pt
Stuart B. Long, B.S., Patricia G. Morris, B.S.N
Hisham A. Barakat, Ph.D., Richard A. deRam
Jeanette M. Dolezal, Ph.D., and Lynis Dohm,

patient, who presented on November 16, 1980, the day of
surgery, with a plasma glucose level of 495 mg/dL and
required 90 U of insulin before and during the operation. By
the next day, her sliding-scale insulin requirement had de-
creased to 8 U, and, after the sixth postoperative day (No-
vember 22, 1980), she required no additional antidiabetic
therapy and was maintaining her euglycemia.

Initially, we ascribed the remission of diabetes to weight
loss resulting from food restriction. Postoperative patients
do not eat much, especially with a small gastric pouch and
a limited outflow through the 1-cm gastrojejunostomy. Our
initial patients received no food by mouth for 4 days and
received only 30 mL of a high-protein supplement every 4
hours, supplemented by water, during the next 2 weeks after
surgery. With time, additional observation, and reflection,
however, it became apparent that attributing the remission
solely to weight loss was not logical.



Remissione di DMT2 dopo Chirurgia
tempo di latenza e dieta

Authors Source Subjects BMI Diabetes Time since Diabetes Type
(n) (kg/m?) AGT operation improvement/ of operation
remission/
IGT reversal

Pories WJ et al. Ann Surg 1987 141 B0 BR/5Y 10 days 100%: RYGE
Rubino F et al. Ann Surg 2004 6 EM0 6 3 weeks 100% RYGB
Cohen R et al. Surg Obes Relat Dis 2006 i7 <35 37 & months 7% RYGB
Smith BR et al. Am Surg 2008 59 B0 50 1 month 42% RYGE
Laferrére B et al. Diabetes Care 2007 8 =35 2 1 month 100 RYGE
Laferrére B et al. JCEM 2008 9 B35 9 1 month 100% RYGB
TOTAL 207/53 RYGB

Mingrone et al. Diabetologia 1997 7 B0 7 3 months 100% BPD
Mingrone et al. Diabetes 1999 2 21201 2 3 weeks 1007 BPD
Guidone C et al. Diabetes 2006 10 E40 10 I week— 100% BPD

1 month

Mari A et al. Diabetologia 2006 20 E40 119 1 week 100% BPD
Scopinaro N et al. Obes Surg 2008 443 BE40 443 1-2 months T4% BPD
Briatore L et al. Obesity 2008 9 B40 9 1 month 100% BPD
Salinari S et al. Diabetes Care 2009 9 BE40 9 1 month 100% BPD
Chiellini C et al. Diabetologia 2009 5 <35 5 1 month 100% BPD

TOTAL 495/9 BPD

G. Mingrone, 2009



Weight and Type 2 Diabetes after Bariatric Surgery:

Systematic Review and Meta-analysis

Henry Buchwald, MD, PhD,* Rhonda Estok, RN, BSN,® Kyle Fahrbach, PhD,® Deirdre Banel, BA,®
Michael D. Jensen, MD,© Walter J. Pories, MD,? John P. Bantle, MD,® Isabella Sledge, MD, MPH®

Table 6 Efficacy Outcomes for Weight Reduction in Diabetic Patients: Meta-Analyses

Total Gastric Banding
Mean Change Mean Change
t (N) (95% CI) Q-pval I? t (N) (95% CI) Q-pval IS
Total Diabetic Patients®
Absolute weight (kg) 9 (452) —40.55 (—51.92, —29.19)"" =.001 B7% 3 (23) —17.28 (—26.65, —7.92) 702 0%
BMI (kg/m?) 11 (723) —13.57 (—17.00, —10.15)"*" <.001 5% 4 (111) —8.34 (—10.61, —6.08) 167 41%
% EBWL 7 (540) 64.42 (58.96, 69.89)*" <.001 Q4% 1 (88) 51.90 (48.35, 55.45) — —
Treatment Arms with
Qutcome at <2 y
Absolute weight (kag) 5 (147) —38.22 (—54.18, —22.21"" <.001 B1% 2 (6) —22.03 (—37.42, —6.63) 721 0%
BMI (kg/m?®) 7 (344) —13.99 (—18.71, —9.26)""* <.001 90% 2 (6) —7.61 (—11.44, —3.78) .785 0%
% EBWL 5 (421) 67.10 (62.27, 71.93)** =.001 91% — — — —
Treatment Arms with
Outcome at =2 y
Absolute weight (kag) 4 (305) —42.88 (—61.35, —24.42)"" <.001 92% 1(17) —14.50 (—26.28, —2.72) — —
BMI (kg/m?%) 4 (379) —12.86 (—8.33, —7.38)*" <.001 98% 2 (105) —8.37 (—11.94, —4.79)" 04 76%
% EBWL 2 (119) 58.01 (45.48, 70.54)** <.001 91% 1 (88) 51.90 (48.35, 55.45) — —
Gastric Bypass® Biliopancreatic Diversion/Duodenal Switch
t (N) Mean Change {95% CI) O}pval I? t (N) Mean Change (95% CI) Q-pval I*
Total Diabetic Patients®
Absolute weight (kg) 3 (161) —42.65 (—50.94, —34.35)" .05 67% 3 (268) —56.30 (—66.41, —46.18)** .009 79%
BMI (kg/m?) 4 (341) —16.14 (—16.86, —15.42) .826 0% 3 (271) —16.47 (—26.06, —6,89)*" <.001 95%
% EBWL 6 (452) 66.74 (62.58, 70.89)** <.001 88% — — — —
Treatment Arms with
Outcome at <2 y
Absolute weight (kg) 2 (130) —38.71 (—55.37, —22.06)* .016 83% 1 (11) —65.50 (—81.63, —49.37) — —
BMI (kg/m?) 3 (310) —16.04 (—16.81, —15.26) .813 0% 2 (28) —15.56 (—32.22, 1.10)*" <.001 97%
% EBWL 5 (421) 67.10 (62.27, 71.93)** <.001 91% — — — —
Treatment Arms with
Outcome at =2 y
Absolute weight (kg) 1 (31) —46.20 (—49.89, —42.51) — — 2 (257) —53.70 (—65.05, —42.53)" .016 83%
BMI (kg/m?) 1 (31) —16.80 (—18.80, —14.80) — — 1 (243) —18.10 (—19.12, —17.08) — —
% EBWL 1 (31) 64.70 (58.26, 71.14) — — — _ — —

t = number of treatment groups; N = number of patients evaluated; (I = confidence interval; Q-pval = P value for test of homogeneity of effects;
12 = the percentage of total variation across studies that is due to heterogeneity rather than chance; BMI = body mass index; EBWL = excess body weight

lost.

BOLD font indicates a statistically significant preoperative versus postoperative difference within the surgery category:
IMTwo treatment arms perform agastric bvpass with an additional Silastic ring aastroplastv.



Buchwald et al Meta-Analysis of Bariatric Surgery and Diabetes 255
Table 8 Overview of Weight Loss, Surgical Procedure, and Diabetes Resolution

Total Gastric Banding Gastroplasty Gastric Bypass BPD/DS
% EBWL 55.9 46.2 55.5 59.7 63.6
% Resolved overall 78.1 56.7 79.7 80.3 95.1
% Resolved <2y 80.3 65.0 81.4 81.6 94.0
% Resolved =2 y 14.6 58.3 11.5 70.9 95.9

%EBWL = percent excess body weight loss; BPD/DS = biliopancreatic diversion/duodenal switch.



IN GASTROENTEROLOGIA

e || rischio di DMT2 e correlato al B.M.I.

* Ogniintervento, medico o chirurgico, capace di
ridurre il BMI in associazione a un corretto stile di
vita e in grado di controllare la comparsa del DMT2

* Alcuni interventi chirurgici sono in grado agire
indipendentemente dalla riduzione di peso



INDICAZIONI STORICHE ALLA CHIRURGIA DEL DIABETE

* DMT2
— B.M.I. > 40, senza altra complicanza dell’'obesita

— B.M.I. > 35, con altra complicanza dell'obesita
— B.M.I. > 30* [ NICE, CG 189,2014)




OBBIETTIVI DELLA CHIRURGIA METABOLICA

* Controllo glicemico
— glicemia preprandiale : 80-130 mg/dlI
— glicemia postprandiale: < 180 mg/d|
— HbA1C < 6.5% -7%

* Controllo ipertensione
— P.A. sistolica : <130-140 mmHg
— P.A. diastolica: < 80-90 mmHg

* Controllo dislipidemia
— Chol. non-HDL < 130 mg/dI
— Chol-LDL < 100 mg/dI
— Trigliceridi < 150 mg/dI



Indicazioni alla Chirurgia metabolica

DMT?2

Paziente giovane ( < 55 anni )
HbA1C > 7%

Glicemia preprandiale > 150 mg/d|I
Glicemia postprandiale > 175 mg/d|
B.M.l. > 30 Kg/ m?

Breve storia clinica

Lunga aspettativa di vita

Presenza di ipertensione, dislipidemia, sindrome
ovaio policistico, acantosi nigricans

Resistenza alla terapia medica ( no insulina)
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IN GASTROENTEROLOGIA

* La chirurgia del diabete mellito di tipo 2 e a
tutti gli effetti “ chirurgia metabolica
comportando la riduzione/normalizzazione
della pressione arteriosa, la remissione del
DMT?2, la risoluzione della dislipidemia



BENDAGGIO GASTRICO REGOLABILE



Diversione bilio-pancreatica




Sleeve gastrectomy-duodenal switch




BY PASS GASTRICO ROUX-Y




Sleeve gastrectomy




Sleeve gastrectomy with d-d-ileal interposition




Gastric bypass in Type 2 diabetes with BMI < 30: weight
and weight loss have a major influence on outcomes

Research article DIABETICMedicine

The 4 variables associated with remission of Type 2 diabetes (HbAlc < 6%), showing the quartiles of each variable and the percentage in
remission for each quartile

Lowest Q Quartile 2 Quartile 3 Highest Q
Diabetes duration (years) < Syears 5, < 8years 8, < 10years > 10years
% Remission 50 37.5 23.1 16.7
Baseline C-peptide (ng/ml) <2.0 20,<24 24,<33 > 3.3
%o Remission 11.1 21.7 41.4 45.8
Baseline BMI (kg/m2) < 24 24, < 26.1 26.1,< 28.6 = 28.6
% Remission 18.5 15.4 37.0 52.2
% Weight loss 1 year, (%) <91 9.1,<148 14.8, < 20.5 > 20.5
% Remission 4.8 17.4 27.3 h3.6

J.B. Dixon, 2012
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DMT2 e Chirurgia metabolica

L'equilibrata riduzione del peso corporeo e uno
degli scopi della chirurgia metabolica



Plasma insulin and glucose time courses after biliary pancreatic
diversion in morbidly obese patients with and without diabetes
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Figure 1  Diabetic patients (n = 5): time courses of plasma glucose after TG-GTT and O-GTT after BPD. Data are expressed as means +

standard error.

G.Curro, G.Navarra, 2012



DMT2 ed esclusione duodenale

 'esclusione del duodeno dal circuito cibale
esercita un effetto favorevole sul controllo
della glicemia

* || meccanismo d’azione dell’esclusione
duodenale e ancora sconosciuto
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Effect of Weight Loss by Gastric Bypass Surgery Versus Hypocaloric Diet on Glucose and
Incretin Levels in Patients with Type 2 Diabetes
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OGTT in patients before (diamond) and after (square) GBP B. Laferrére,2008
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Ruolo delle incretine nella chirurgia bariatrica

N
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Fig. 2. Model of the mechanisms of diabetes control after weight loss by
gastric bypass surgery (GBP) and diet. Both diet and GBP induce weight
loss and decrease similarly fasting glucose and insulin. GBP, but not diet
increases incretin levels and effect, improves early phase insulin secretion
and decreases post-prandial glucose.




Chirurgia metabolica ed incretine

e 'aumento della secrezione di GLP-1 a livello
enterico e I'elemento chiave per ottenere
I"'incremento della secrezione insulinica.

* Le modificazioni di PYY, FGF-19 e altri entero-
ormoni hanno significato complementare.



IN GASTROENTEROLOGIA

* | meccanismi d’azione della chirurgia metabolica
sono rappresentati da:

e Riduzione dell’insulino-resistenza per effetto
bariatrico

e Effetto incretinico indiretto per esclusione del
transito duodenale

e Effetto incretinico diretto per stimolazione di GLP1-2,
PYY, FGF-19 ed altre enterochine



Criteri di valutazione della terapia del DMT2

Table 1—Summary of consensus definitions and recommendations

Definitions
Partial remission
Hyperglycemia below diagnostic thresholds for diabetes
At least 1 year's duration
No active pharmacologic therapy or ongoing procedures
Complete remission
Normal glycemic measures
At least 1 year's duration
No active pharmacologic therapy or ongoing procedures
Prolonged remission
Complete remission of at least 5 years’ duration

How dowe define cure of diabetes?

J.B. Buse et al, 2009



RISULTATI DELLA TERAPIA MEDICA DEL DMT2

m“ S

Remissione parziale 587.341 1.615 1.47%

Remissione completa 593.216 140 0.14%

Remissione prolungata 170.356 6 0.007%
A.). Karter

Diabetes Care, 2014



RISULTATI DELLA TERAPIA CHIRURGICA DEL DMT2
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Bariatric Surgery versus Intensive Medical Therapy
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Figure 2. Glycated Hemoglobin Levels during 2 Years of Follow-up.
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Medical treatment H’“‘-F"E“'Y B“iﬂ:Pa'”'frﬁﬁc Medical treatment Roux=en-Y gastric bypass Biliopancreatic diversion
100 = gastric bypass diversion
90
80 -
70+ 53% | | 53w 53% 53%
60 A40%
501 16%
404 I i ' Ba:aellm!l 2 years I S;rearsl ' I
307 CJoHAa [insulin [ OHA and insulin
204 Bl GLP-1 agonist, OHA, and insulin - [ No treatment
107 Number of OHA tablets
0 7 5 1 5 Medical treatment Roux-en-Y gastric bypass  Biliopancreatic diversion
Time (years) Baseline 3(0) 2.53 (1-12) 2-84(0-69)
c dyears  3(0) 0(0) 0(0)
Syears 3(0) 0-32 (0:67) 0-11(0-46)
150
140 D
130 100 p<0.0001%
— _ W -
120 £ g0-
1§
110+ o E
b= o 60—
=
100- 1 E 50-
=
90- — £ %7
g 307
B0t T LR R, E — T 30-
013 6 9 12 24 30 36 42 48 54 60 =
Time (months) 10
—s— Medical treatment 0
—m— Roux-en-Y gastric bypass Medical Roux-zn=Y Biliopancreatic
—m— Biliopancreatic diversion treatment gastric bypass diversion

G. Mingrone, 2015




DMT2 :RISULTATI DELLA CHIRURGIA BARIATRICA-METABOLICA

Intervento | Numero Remissione Persistenza:
pazienti: 83 completa: 75 8

SG-DE-II 41 40 1 (2.5%)

SG 20 18 2 (10%0)

VBG 8 7 1 (12.5%)

RY-GBP 14 10 4 ( 28%)

Casistica Chirurgia Generale Il AO Luigi Sacco 2000-2012

SG-DE-Il : Sleeve gastrectomy-esclusione duodenale- interposizione ileale

SG : Sleeve gastrectomy
VBG : Gastroplastica verticale sec. McLean

RY-GBP: By-pass gastrico Y Roux




Patient’s distribution in ADA classification

Basal 1 month 6 months 12 60 months
months
Surgical  Medical Surgical  Medical Surgical Medical Surgical Medical Surgical Medical

**

* p < 0,02 ** n<0,0001 ** n<0,0001 +. P<0,0001
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La chirurgia metabolica e superiore alla terapia
medica e alle modifiche dello stile di vita nel
determinare la remissione del diabete mellito di

tipo Il nel paziente obeso.



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

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. Sadiket” + William H. Herman'” - Stephanie A. Amiel' - Lee M. Kaplan® -
Gaspar Taroncher-Oldenburg'' - David E. Cummings '* « on behalf of the Delegates of
the 2nd Diabetes Surgery Summit

Obes. Surg. 2017



Table 1 Intemational societies
that have ratified and/or endorsed Parmer diabetes organizations that helped develop and have ratified the D3S-II consensus Country

the DS 511 consensus statements statements and guidelines:

and guidelines

Amencan Diabetes Association (ADA) LISA

Intematioral Diabetes Federation (1IDF) Inte mational

Diabetes UK (DUK) UK

Chinese Diabetes Society (CDS) China

Diabetes India (D) India

Other organizations that formally endorse the DSS-11 consensus statements and guidelines (to date):
American Association of Clinical Endocrnologists (AACE) UsaA
Amencan College of Surgeons (ACS) USA
Amencan Gastreenterological Association (ACGA) USA
Ametican Society for Metabolic and Bariatric Surgery (ASMES) USA
Argentinian Society of Diabetes [SAD) Arpentina
Argentinian Society for Bariatric and Metabolic Surgery (SACO) Argentina
Asia-Pacific Bariatric and Metabolic Surgery Society (APBMSS) Intemational
Association of British Clinical Diabetologists (ABCD) UK
Australizn Diabetes Society (ADS) Aunstralia
Belgian Diabetes Association (ABD) Belgium
Brazilian Society of Diabetes (SBD) Brazil
Brazilian Society of Bariatric and Metabolic Surgery (SBUBM) Brazil
British Obesity and Metabolic Surgery Society (BOMSS) UK
Czech Society for the Stdy of Obesity (CSS0) Czech Republic
Chilean Society of Endocrinology and Diabetes (SCED) Chile
Chilean Society for Bariatric and Metabolic Surgery (SOCBM) Chile
Endocrine Society USA
European Association for the Sudy of Obesity (EASO) Intemational
French Society of Diabetes (SFD) France
French Society of Bariatric and Metabolic Surgery (SOFFCO) France
CGerman Diabetes Society (DDG) Ciermarmy
Cierman Society for Obesity Surgery (CA-ADIP) Ciermany
Hellenic Diabetes Association (HDA) Cireece
Intemational Federation for the Surgery of Obesity & Metabolic Disorders (IFSO) Intemational
Israel Diabetes Association (IDA) Israel
Italian Society of Bariatric & Metabolic Surgery (SICOB) Ttaly
Italian Society of Diabetology (S1D} Italy
Japan Diabetes Society (JDS) Japan
Latin American Association of Diabetes (ALAD) Inte mational
Mexican College of Bariatric and Metabolic Surgery (CMOOEM) Mexico
Mexican Society of Nutrition and Endocrnology (SMNE) Mexico
Catar Diabetes Association (QDA) Catar
Saudi Diabetes and Endocrine Association (SDEA) Saudi Arabia
Society of American Gastrointestingl and Endoscopic Surgeons (SAGES) USA
Society for Endocrinclogy (SE) UK
Society for Surgery of the Alimentary Trct (SSAT) USA
South African Society for Surgery Obesity and Metabolism (SASS0) South Africa
Spanish Society for Bariatric and Metabolic Surgery (SECO) Spain
Spanish Society of Diabetes (SED) Spain
The Obesity Society (TOS) USA
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e La chirurgia metabolica e stata inclusa nell’algoritmo
di trattamento del DMT2 e riconosciuta come
strumento terapeutico da oltre 40 societa
scientifiche a livello mondiale
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IN GASTROENTEROLOGIA

* La chirurgia metabolica e necessariamente bariatrica

e |'esclusione del duodeno e l'effetto incretinico sono
due utili meccanismi fisiopatologici per ottenere |la
remissione del DMT?2

* || trattamento chirurgico deve essere personalizzato
* |l trattamento chirurgico deve essere precoce



Complicanze vascolari dopo chirurgia metabolica per DMT2

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

Cumulative Incidence, %

No. at risk

Control

Surgery

100+

Microvascular complications

Log-rank P<.001
HR, 0.44 (95% Cl, 0.34-0.56)

[=a]
=]
1

Control group

ey
T

=Y
T

)
(=}
1

SUrgery group

T
0 2 4 [ 8 10 12 14 16 18 20
Follow-up Time, y

260 251 239 222 201 177 146 104 68 46 19
343 336 326 318 301 280 257 207 160 112 63

Cumulative Incidence, %

1004

Macrovascular complications

Log-rank P=.001
HR, 0.68 (95% CI, 0.54-0.85)

[=a]
[=]
1

Control group

ey
T
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T

_,FP’-.

Surgery group

)
(=]
1

T
0 2 4 [ 8 10 12 14 16 18 20
Follow-up Time, y
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343 330 315 294 0 254 238 186 142 92 54

L.Sjostrom, 2014



Complicanze vascolari dopo chirurgia metabolica per DMT2

100-

Cumulative Incidence, %

Ng. at r|‘§k

80+

60+

Diabetes duration <1y

Log-rank P=.001
HR, 0.55 (95% CI, 0.38-0.79)

Control group L

14 16
Follow-up Time, y

100+

Cumulative Incidence, %

No. at risk

80+

60+

20+

Diabetes duration 1-3y

Log-rank P=.006
HR, 0.61 (95% CI, 0.42-0.87)

Control group

.-——r---'

Surgery group

12 14 16

10
Follow-up Time, y

L.Sjostrom, 2014
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* La chirurgia metabolica riduce il rischio delle
complicanze micro e macro-vascolari del
paziente diabetico



Mortalita di DMT2 dopo chirurgia metabolica

40

30
" Matched control patients
B
= 20
S
=

10 Surgical patients

- Log-rank P<.001
0 I/

0 2 4 6 3 10 12
Years After Surgery
No. at risk
Matched control patients 7462 7114 5306 3878 2641 1407 472
Surgical patients 2500 2416 1868 1412 1004 552 185

D.Arterburn, 2015
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* La chirurgia metabolica migliora
la sopravvivenza dei pazienti
obesi affetti da DMT2






RISULTATI A LUNGO TERMINE DELLA CHIRURGIA DI DMT?2

52%
24% | 1% 31% A
0%
& 0“&0‘«:,0“"@‘:;"’“‘“& s‘\o(‘x‘-‘«\\o “‘.\“:; o ““&
Cohort (n=217) Gastric bypass (n=162) Sleeve gastrectomy (n=23) Gastric banding (n=32
Complete remission rate ® Partial remission rate ® Improvement rate ® Unchanged

S. Brethauer, 2013
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A Glycated Hemoglobin

Gly cated Hemoglobin Level (%)

-o— Medical therapy
—4— Sleeve gastrectomy
—m— Gastric bypass
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036

Mean (median)
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|
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[
24

T 1 T |
36 42 43 54 &0
Month

Medical therapy 8.8 (8.6) 7.3 (6.8) 7.5 (7.2) 8.4 (7.7) 8.6 (8.2) 85 (8.0)
Gastric bypass 9.3 (9.4) 6.4 (6.2) 6.5 (6.4) 6.8 (6.6) 6.8 (6.8) 7.3 (6.9)
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T2DM AND ILEAL INTERPOSITION (+ S.G.)

FOLLOW-UP

AUTHOR N. CASES BMI <35 T2DM RESOLUTION R-Improvement
(months)

A. De Paula 2008 39 16 + 47,4 % 86,9 %
R. Goel 2011 5 6 + 100 % ----
A. Tinoco 2011 30 18 + 80 % 100 %

S. Kota 2011 43 20 - 47 % 100 %

A. De Paula 2012 202 39,1 + 78,3 % 89,9 %
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related complications

BMI =body mass index, DBP =diastolic blood pressure, FPG = fasting plasma glucose, HbAlc = hemoglob
lipoprotein, HMW = high-molecular weight, HOMA-IR = homeostasis model assessment of insulin resistance, hs-CR
protein.
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RYGB Medical Odds Ratio Odds Ratio

Study or Subgroup _ Events Total Events Total Weight M-H. Random. 85% Cl M-H. Random, 85%
Courcoulas 2015 8 18 0 14 19.4% 23.48[1.22, 453.35] —
Ikramuddin 2015 40 60 0 59 21.2% 235.10([13.82, 3998.51] -
Liang 2013 28 31 0 34 189% 561.86 [27.85,11335.33]
Mingrone 2015 7 19 0 15 195% 18.60 [0.97, 358.26] 1
Schauer 2014 17 48 0 21.0% 45.00 [2.60, 777.50] —
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DISCUSSION should be considered an efficient tre

This systematic review and meta-analysis demonstrates in obese patients, but continued n

that RYGB surgery is more efficient than medical treatment control is warranted because of pote
alone for T2DM in obese patients. According to the results of cemia in some patients.

pooled analysis, RYGB surgery is superior in terms of short- to The effect of RYGB surgery on

medium-term (12—60 months) T2DM remission. After RYGB to be strictly different compared |
surgery, HbAlc, triglycerides, and low-density lipoprotein treatment alone, as 56.81% (100/17
cholesterol decreased more, and high-density lipoprotein cho- RYGB surgery and none of the 162
lesterol increased more. Furthermore, RYGB surgery led to  treatment alone attained diabetes rem
greater weight loss and abdominal fat mass reduction, and centre Bypass or Sleeve Study (SM

RYGE Medical Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight V. Random. 95% CI V. Random. 95% (
Courcoulas 2015 71 22 18 72 08 14 127% =0.10[-1.20, 1.00] ——
Halperin 2014 62 14 19 gs 1 19 1549% -2.60[-3.37, -1.83] T
Ikramuddin 2015 65 16 60 84 29 59 152% -1.90 [-2.74, -1.06] —
Liang 2013 6 0.3 3 71 03 M 208% -1.10[-1.25, -0.95] =
Mingrone 2015 67 05 19 69 06 15 19.5% -0.20[-0.58, 0.18] .
Schauer 2014 67 1.3 48 g4 22 40 158% -1.70 [-2.47, -0.93] -
Total (95% CI) 195 181 100.0%  -1.25 [-1.88, -0.63) ’
| | |
I T 1

Heterogeneity: Taw® = 0.48; Chif = 4478, df =& (P < 0.00001); I = 89%
Test for overall effect: £ = 3.94 (P < 0.0001)
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2 crossed over to surgery

clinically indicated.

Diet and lifestyle modificatio
15 completed the study 19 completed the study 19 completed the study lDWEI’ng dl‘llgS, insulin, and
upto § years up to 5 years up to 5 years ..
(GLP-1) analogues were optimi:
Figure 1: Trial profile with the aim of reaching ade
Mi=myocardial infarction. (HbA, <7-0% [<53-0 mmol/n
per standard diabetes guidelin
Medical Roux-en-Y Biliopancreatic pvalue* measured with the glucose-ox
treatment  gastricbypass diversion group Glucose Analyzer, Fullerton,
group (n=15) group (n=19) (n=19) insulin by microparticle enzyn
ADA partial remission at 2 years 0 15 (75%) 19 (95%) =0-0001 Laboratories, Abbot Park, IL, L
ADA partial remission at 5 years 0 7 (37%) 12 (63%) 0-0007 1 pU/mL and an intra-assay c
ADA complete remission at § years 0 0 6-6%. We measured serum H
HbA,, <6% (<42-1 mmol/mel)and FPG 0 1(5%) 7 (37%) 0-0039 high-performance liquid chron
=5-6 mmol/L without glucose-lowering 3.5-6 ,5%}, and total cholester
d . . .
H:Jf& T . v S 60003 triglycerides with standard
. <6-5% (=475 mmol/mo % % ’ .
T cholesterol was Falculated with
HbA, <6-5% (47-5 mmol/mol)withor 4 (27%) 8 (42%) 13 (68%) 0-0457 The concentration of HDL ck
without glucose-lowering drugs low if it was less than 1.0 mm
Relapse 8/15 (53%) 7119 (37%) 1-3 mmol,"L in women. Insulin
ADA treatment goalst 0 2 (11%) 6 (32%) 0.0332 with the Homeostasis Model
Resistance (HOMA-IR)."
Data are n (%) or n/M (%), unless otherwise indicated. The table shows the number of diabetes remissions according to
the criterion used in this study (FPG =56 mmol/L and HbA,, =6.5% [=47.5 mmol/mol] for at least 1 year without
treatment) and the number of partial {FPG 5-6-6-9 mmol/L and HbA,, <&-5% for at least 1 year without treatment) and Outcomes
complete (FPG 56 mmol/L and HbA,, <6-0% for at least 1 year without treatment) remissions according to both the The primary endpoint was the
ADA expert group definition” and one of its variants. Because no patients had remissions in the medical treatment at 2 years, defined as a fast'tng
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Figure. Glucose Management for Patients With Type 2 Diabetes

HbA, Glucose management for patients with type 2 diabetes
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OBESITA’ E INSULINO-RESISTENZA
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S.E. Shoelson, JCI, 2006
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