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Thérapie cellulaire / diabète de type 1

Pattou et al. New England J Med  2010
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Vantyghem et al.  J Clin Endocrinol Metab 2012



> 4 % de la population française
17 milliards d’euros de dépenses de sante en 2011

Diabète de type 2





Efficace 
Explicable 
Durable
Sur

Chirurgie métabolique ?



Chirurgie bariatrique

> 35 000
interventions / an

en France

Gastric banding Sleeve gastrectomy

Gatric bypass Duodenal switch



Perte de poids

Health style

Band

Gastroplasty

Gastric bypass

Sjostrom et al.  New Engl J Med 2004 ; 2007 - JAMA 2012

Swedish Obese Subjects study 



Schauer et al ,  Mingrone et al. New Engl J Med  2012 On line (26/03)



Contrôle du diabète 

Ikramuddin et al et al. JAMA 2012

Best medical care  alone (60)  vs gastric  bypass (60)

Composite end point 
HbA1c < 7.0%
LDL cholesterol < 100 mg/dL
PA systolique < 130 mm Hg

19% vs 49%
Odds ratio 4.8 (95% CI, 1.9-11.7)



Chirurgie et mortalité / obèses

Sjostrom JAMA 2012

Baseline insulin



Smith et al. J Clin Endocrinol Metab 2009
Guenard et al. PNAS 2013

Enfants nés de mères obéses avant vs après chirurgie

Before surgery    After surgery

Effet transgénérationnel



1. Explicable ?



Fed ad libitum 30% caloric

Colman et al Science 2009

Life long caloric restriction

Survival

Disease free



Diabetes incidence

Ashcroft Cell 2012



Restriction anatomique



Les interventions ne sont pas égales

Brethauer Ann Surg 2013

217 patients 
with diabetes



Effet indépendant de
la perte de poids ?

meals

Glucose monitoring 
après gastric bypass 

(n=144)



Baseline

10 % weight loss

Mixed meal test
Glucose tolerance
Insulin secretion
GLP1 
Sugar intestinal 
uptake

BMI > 35 kg/m2 et DT2 n=50

n=46

1 year

Obediab study

5 years n=16

n=20

n=19

n=19

n=25

n=26

n=26

n=262006 - 2012 

( ClinGov NCT 01129297 ) 



Excursion glycémique postprandiale

Healthy controls (n=10)  / Gastric bypass (n=26) /  Band (n=20) 

Longitudinal mixed meal test study  in diabetic individuals (OBEDIAB) 

(unpublished data)



Changement hormonaux

Longitudinal mixed meal test study  in diabetic individuals (OBEDIAB) 

(unpublished data)



Instestin et diabète ?

Saeidi Science 2013Liou Science Translat Med 2013

Microbiote ? Glucose intestinal uptake ?



Endogenous glucose 
production

Insuline

Glucagon

Insulin 
sensitivity

Exogenous glucose

Calorie restriction
Intestinal glc uptake (?)

Microbiote (?)

Hepatic (-) Intestinal (+) 
neoglucogenesis) 

Incretins (+)
B cell function (+)

B cell mass (?)
Biliary acids (?) 

Weight loss
Liver steatosis (-)

Muscle (+)



2. Prédictible ?



Diabetes Remission

Arterburn et al. Obesity Surg 2013

No insulin 
A1c ≥ 6.5%
A1c < 6.5%

4,334 T2DM patients submitted to GBP       

On insulin 
A1c ≥ 6.5%
A1c < 6.5%

68% / 5 years



Prédire la rémission du diabète

Dixon et al. Diabetes Care 2013

154 T2DM patients submitted to GBP

1. Diabetes duration < 4 years

2. BMI > 35 kg/m2

3. C-peptide < 2.9 ng/mL



System biology / Obesity surgery

Inclusion

1 year

Obesity ± IGT / T2D

5 years
Metagenomic

Proteomic 
Plasma / Urine

Transcriptomic
Liver
Muscle
Fat (visceral subcut)
Intestine 

Phenotype
OGTT / A1C
Insulin secretion
Lipids
Inflammation
Liver

Metabolomic

ABOS Longitudinal study / 1000 patients

Genomic

Walter et al. Nature 2010
Ichimura et al. Nature 2012



3. Durable ?



Résultats / 5 ans

Longitudinal study  in 26 individuals with DT2M after GBP

(unpublished data)

8.7
(1.9)

6.0
(0.7)

6.6
(1.1)

P<0.001 P<0.001

52.1
(8.9)

37.7
(7.1)

40.6
(8.6)

74%
43%

Rémission



Récidive du diabete / BMI

Arterburn et al. Obesity Surg 2013

Remission / Relapse

Persistence

Remission

4,334 T2DM patients submitted to GBP
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4. Sure ?



Risque Péri-opératoire

Flum New Engl J Med 2009



Long term benefits and risks ?

Reprise de poids / récidive du diabète
Effets secodnaires innattendus
Effets transgénérationnels ?

1990 2007



Adapted from UKPDS New Engl J Med 2008

Bénéfice clinique ?

Surgery ?

Intensive 
therapy

Mortality

Conventional
therapy



Duodeno jejunal bypass 
(Endobarrier)

Tarnoff Surg Endosc 2009
Schouten Ann Surg 2010
Gersin Gastrointest Endosc 2010
De Moura Ob Surg 2011
Escalona Ann Surg 2012
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Thank you …


