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Sulfamidé
hypoglycémiant

&

Glinide
stimule la sécrétion dôinsuline

Metformine
réduit la production hépatique et 
améliore le stockage périphérique

du glucose

Insuline

...Fin du XXième



UKPDS 33 : study design

Newly diagnosed type 2 diabetes patients 
age 25ς65 years (n = 5102)

Asymptomatic with FPG 6.0 to 15.0 mmol/l 
after initial diet therapy (n = 4209)

Randomisation

Diet alone 
(n = 1138) 

Conventional therapy Intensive therapy

Sulphonylurea
(n = 1573) 

Insulin
(n = 1156) 

n = 3867

UKPDS 33: Lancet 1998;352:837ς53 

[Ŝǎ ŀƴƴŞŜǎ ΩулΧ

PAS DE METFORMINE !



UKPDS : relative risk reduction with intensive treatment



SyndrômeŘΩƛƴǎǳƭƛƴƻǊŞǎƛǎǘŀƴŎŜ

ADIPOCYTOKINES

Leptine
Adiponectine

Résistine
TNF h



Metformin

(n = 342) 

UKPDS 34: study design

Overweight patients

in 15 centres (n = 1704)

Randomisation

Diet alone 

(n = 411) 

Conventional therapy

Insulin

(n = 409) 

Intensive therapy

Chlorpropamide

(n = 265) 

Glibenclamide

(n = 277) 

UKPDS 34: Lancet 1998;352:854ï65 
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UKPDS 34: 
relative risk reduction with metformin or SUs/insulin

UKPDS 34: Lancet 1998;352:854ï65 



Sulfamidé
hypoglycémiant

&

Glinide
stimule la sécrétion dôinsuline

Glitazone
réduit la production hépatique et 
améliore le stockage périphérique

du glucose

Metformine
réduit la production hépatique et 
améliore le stockage périphérique

du glucose

2002...









Diabèteet risquecardio-vasculaire



Diabèteet risquecardio-vasculaire



Pour toute nouvelle molécule hypoglycémiante 
La sécurité cardio-vasculaire est exigée



vǳΩŜǎǘ-cequeMACE ?
Major AdverseCardiovascularEvents

Cardiovascular death
Non-fatal myocardial 

infarction

Non-fatal stroke

MACE

MACE, major adverse cardiovascular event
FDA guidance for industry December 2008 last accessed May 2016, available at: 
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm071627.pdf; Hirschberg B and Katz A, 
Diabetes Care нлмоΤосΥ{нро {нру

Key components of MACE 
(hard endpoints of atherosclerotic disease)

http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm071627.pdf


Les études de sécurité cardio-vasculaire



Les guidelines é[Ŝǎ ǊŜŎƻƳƳŀƴŘŀǘƛƻƴǎ нлмрΧ



Sulphonyluréeset sécurité cardio-vasculaire  



InhibiteursDPP4 et sécurité cardio-vasculaire 

ACS, acute coronary syndrome; CI, confidence interval; CV, cardiovascular; EXAMINE, Examination of Cardiovascular Outcomes: Alogliptinvs. Standard of Care in Patients with Type 2 
Diabetes Mellitus and Acute Coronary Syndrome; HR, hazard ratio; MI, myocardial infarction; SAVOR TIMI-53, SaxagliptinAssessment of Vascular Outcomes Recorded in Patients with 
Diabetes MellitusςThrombolysis  in  Myocardial  Infarction 53; T2DM, type 2 diabetes; TECOS, Trial Evaluating Cardiovascular Outcomes with Sitagliptin; T2DM, type 2 diabetes; UAP, 
unstable angina pectoris. 
Adapted from 1. Sciriaet al. N EnglJ Med 2013 Oct 3;369(14):1317ς26; 2. White et al. N EnglJ Med 2013;369(14):1327ς35; 3. Green et al. N EnglJ Med 2015;16;373(3):232-42. 
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Saxagliptin
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Alogliptin
Placebo

EXAMINE2
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Sitagliptin
Placebo

5

12 18 36 48

TECOS3

CV- related death, 
non - fatal MI, non - fatal stroke, 
or UAP requiring hospitalisation

Hazard ratio (95% CI) 1.00 (0.89 ï1.12)
p<0.001 for non - inferiority
p=0.99 for superiority

Hazard ratio, 0.96 (upper boundary of 
the one -sided repeated CI, 1.16)
p<0.001 for non - inferiority;
p=0.32 for superiority)

Hazard ratio (95% CI) 0.98 (0.88 ï1.09)
p<0.001 for non - inferiority
p=0.65 for superiority



BoehringerIngelheimŀƴŘ [ƛƭƭȅΩǎ /!wh[Lb!®cardiovascular outcome trial for Trajenta®

meets primary endpoint of non-inferiority compared to glimepiride.
Trajenta®demonstrates no increased cardiovascular risk compared to 

in adults with type 2 diabetes and cardiovascular risk

InhibiteursDPP4 versus sulphonylurées
et sécurité cardio-vasculaire 



24

Empagliflozin 10 mg
HR 0.85

(95% CI 0.72, 1.01)
p=0.0668

Empagliflozin 25 mg
HR 0.86

(95% CI 0.73, 1.02)
p=0.0865

Cumulative incidence function. MACE, 
Major Adverse Cardiovascular Event; HR, 

hazard ratio

InhibiteursSGLT2 et sécuritécardio-vasculaire

Etude EMPA-REG



InhibiteursSGLT2 et sécuritécardio-vasculaire



Neal B et al ςN EnglJ Med 2017

EMPA-REG : 7028 patients CANVAS Program : 10 142 patients

-14 %
-14 %

Zinman B, et al. N Engl J Med 2015;373:2217ς2128

Medianexposure: 2.6 years

PrimaryPrevention:  0%

Medianexposure: 2.5years

PrimaryPrevention: 28%

InhibiteursSGLT2 et sécuritécardio-vasculaire



27

HR 0.65
(95% CI 0.50, 0.85)

p=0.0017

Cumulative incidence function. HR, hazard ratio 

InhibiteursSGLT2 et sécuritécardio-vasculaire

Etude EMPA-REG
Hospitalisationpour décompensationcardiaque



CI, confidence interval; CV, cardiovascular; hHF, hospitalized heart failure; HR, hazard ratio; T2DM, Type 2 diabetes mellitus
1. Zinman B, et al. N Engl J Med2015;373:2117ς2128; 2. Neal B, et al. N Engl J Med 2017;377:644ς657 3. Wiviott SD et al. Online ahead of print. N Engl J Med.2018.
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0.93 (0.84, 1.03)

0.86 (0.75, 0.97)

0.86 (0.74, 0.99)

0.98 (0.82, 1.17)

0.87 (0.72, 1.06)

0.62 (0.49, 0.77)

0.89 (0.77, 1.01)

0.85 (0.69, 1.05)

0.87 (0.70, 1.09)

1.01 (0.84, 1.21)

0.90 (0.71, 1.15)

1.24 (0.92, 1.67)

0.73 (0.61, 0.88)

0.67 (0.52, 0.87)

0.65 (0.50, 0.85)

0.83 (0.73, 0.95)

0.78 (0.67, 0.91)

0.66 (0.55, 0.79)

0.53 (0.43, 0.66)*

0.60 (0.47, 0.77)

0.54 (0.40, 0.75)

Favors 
placebo

Favors 
empagliflozin

MACE Composite

Hazardratio (95% CI)

CV death

Nonfatal MI

Nonfatal stroke

hHF/CVD

Favors  
SGLT2i

Favors  
Placebo

hHF

Renal Composite

*

Endpoint

*excluding CV death

component for comparison

purposes 

InhibiteursSGLT2 et sécuritécardio-vasculaire



Diabètede type 2 et mode ŘΩŜƴǘǊŞŜdansla pathologieCV
Distribution of initial presentation of CV diseases in participants with/without diabetes & no history of CV disease 

Electronic sources = CALIBER Programme : Primary care data, hospital admissions, disease registry and death certificate.  Ind ivi duals were eligible if they were 30 years or older between 

Jan 1, 1998, and March 25, 2010, and if they had been registered for at least 1 year in a practice that met research data rec ord ing standards.  We excluded individuals with a history of CV 

disease or if they had a record of pregnancy within 6 months of study entry

Shah et al. Lancet Diabetes Endocrinol 2014.  Online November 11

Large prospective cohort of 1 921 260 people in UK 
Ą 1 887 062 (98·2%) without diabetes 
Ą 34 198 (1·8%) with T2D 

113 638 first CV complication (FU of 5·5 years) 
Ą Firstrecord of one of 12 CV presentations in any sources : Stable or unstable angina, MI, 
coronary death, HF, stroke/TIA, subarachnoid or intracerebral haemorrhage, PAD, abdominal aortic 
aneurysm. Any events occurring after the first CV presentation were ignored



1. de Simone G, et al. J Hypertens. 2010;28(2):353ς360.

2. Redfield MM. N EnglJ Med.2016;375:1868-1877.

Diabète de type 2 et décompensation cardiaque :
2 mécanismes distincts

HEART 

FAILURE

Patients with T2D are at risk for 

atherosclerotic events like MIs, which 

result in HFrEF due to myocardial 

wall damage1

Patients with T2D are also at risk 

of HF due to direct inflammatory 

microvascular effects on the 

myocardium2



Décompensation cardiaque :
F Ejection préservée (décompensation diastolique)
F Ejection réduite (décompensation systolique)



Insulinorésistanceet décompensation cardiaque



Analogues GLP1 et sécuritécardio-vasculaire

The primary composite outcome in the time-to-event analysis was the first occurrence of death from cardiovascular causes, non-fatal

myocardial infarction, or non-fatal stroke. The cumulative incidences were estimated with the use of the KaplanςMeier method, and the

HRs with the use of the Cox proportional-hazard regression model. The data analyses are truncated at 54 months because less

than 10% of the patients had an observation time beyond 54 months. CI: confidence interval; CV: cardiovascular; HR: hazard ratio

MarsoSP et al N EnglJ MedнлмсΤотрΥомм оннΦ



Copyright ADA & EASD 
2018Bethel MA et al. Lancet Diabet 

Endocrinol 2018 Epub

Analogues GLP1 et sécurité cardio-vasulaire

Trulicity® (dulaglutide)
demonstrates superiority in reduction of cardiovascular events

for broad range of people with type 2 diabetes

Only 31 percent of REWIND trial participants had established CV disease



Comparaisoninhibiteur SGLT2 / analogue GLP1

*95.02% CI.
CV: cardiovascular; Empa: empaglifloin; Lira: liraglutide; MACE: major adverse cardiovascular event; MI: myocardial infarction; Pbo: placebo.
1. ZinmanB et al. Presented at European Association for the Study of Diabetes 2015, Stockholm, Sweden; 2. MarsoSP et al. N EnglJ Med2016;375(4):311-322

EMPA-REG OUTCOME1 LEADER®2

Patients with 

event/analysed

HR(95% CI) p-value Empa Pbo

3-point MACE
0.86 (0.74ς

0.99)* 
0.0382

490/468

7
282/2333

CV death
0.62 (0.49ς

0.77) 
<0.0001

172/468

7
137/2333

Non-fatal MI
0.87 (0.70ς

1.09)
0.2189

213/468
7

121/2333

Non-fatal
stroke

1.24 (0.92ς
1.67)

0.1638
150/468

7
60/2333

Favours Empa Favours Pbo

Hazard ratio (95% CI)

0.25 1.000.50 2.00

Patients with 

event/analysed

HR(95% CI) p-value Lira Pbo

3-point MACE
0.87 (0.78 ς

0.97)
0.01

608/466

8
694/4672

CV death
0.78 (0.66ς

0.93) 
0.007

219/466

8
278/4672

Non-fatal MI
0.88 (0.75ς

1.03)
0.11

281/466
8

317/4672

Non-fatal
stroke

0.89 (0.72ς
1.11)

0.30
159/466

8
177/4672

10 .5 1 .5

Favours Lira Favours Pbo

Hazard ratio (95% CI)

0.50 1.00 1.50



En prévention cardio-vasculaire 2daire

Pour tous les inhibiteurs SGLT2

Pour certains analogues GLP1
( Liraglutide, Semaglutide, Albiglutide, Dulaglutide)

Sécurité cardio-vasculaire 

Protection cardio-vasculaire        





MaryamAfkarian, Michael C. Sachs,Bryan Kestenbaum, Irl B. Hirsch, Katherine R. Tuttle,Jonathan HimmelfarbandIan H. de Boer
JASNFebruary2013,24 (2)302-308

Diabèteet risquerénal



InhibiteursSGLT2 et protection rénale

CI, confidence interval; CV, cardiovascular; hHF, hospitalized heart failure; HR, hazard ratio; T2DM, Type 2 diabetes mellitus
1. Zinman B, et al. N Engl J Med2015;373:2117ς2128; 2. Neal B, et al. N Engl J Med 2017;377:644ς657 3. Wiviott SD et al. Online ahead of print. N Engl J Med.2018.
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Hazardratio (95% CI)

CV death
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Favors  
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Favors  
Placebo

hHF

Renal Composite

*

Endpoint

*excluding CV death

component for comparison

purposes 



InhibiteursSGLT2 et protection rénale

CI, confidence interval; CV, cardiovascular; hHF, hospitalized heart failure; HR, hazard ratio; T2DM, Type 2 diabetes mellitus
1. Zinman B, et al. N Engl J Med2015;373:2117ς2128; 2. Neal B, et al. N Engl J Med 2017;377:644ς657 3. Wiviott SD et al. Online ahead of print. N Engl J Med.2018.
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CREDENCE trial stopped early for favorable CKD findings with canagliflozin
July 19, 2018



Analogues GLP1 et protection rénale
Macroalbuminuria, doubling of serum creatinine,* ESRD, renal death

*and eGFRҖпр Ƴ[κƳƛƴκмΦто Ƴ2 per MDRD 
The cumulative incidences were estimated with the use of the KaplanςMeier method, and the HRs with the use of the Cox proportional-hazard regression model. The data 
analyses are truncated at 54 months because less than 10% of the patients had an observation time beyond 54 months. 
CI: confidence interval; ESRD: end-stage renal disease; HR: hazard ratio
Presented at 52nd EASD Annual Meeting, 14 September 2016, Munich, Germany



Les effets secondaires des «nouveaux» traitements hypoglycémiants

Les inhibiteurs DPP4 

Hospitalisation pour  DC ( 35.2/1000 vs 27.8/1000 SAVOR-TIMI  )

Les inhibiteurs SGLT2

Acido-cétose( suspendre le R/ si risque de cétose)

Fractures (15.4/1000 vs 11.9/1000 CANVAS Program)

Amputations distales (6.3/1000 vs 3.4/1000 CANVAS Program)

Mycoses génitales / Gangrène de Fournier (12 cas déclarés entre  03/13 et 05/18 FDA)

Les analogues GLP1

Intolérance digestive



Les effets secondaires des « anciens» traitements hypoglycémiants

La Metformine

Intolérance digestive

Carence Vit B12

Acidose lactique (rare)

Les sulphonylurées

Hypoglycémies

Prise de poids



Copyright ADA & EASD 
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Copyright ADA & EASD 
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10 experts
5 femmes / 5 hommes
5 Américains / 5 Européens
у κ мл ƻƴǘ ŘŞŎƭŀǊŞ ŘŜǎ ŎƻƴŦƭƛǘǎ ŘΩƛƴǘŞǊşǘ

Sources :
PubMed 01/01/2014 au 28/02/2018
Essais cliniques randomisés
Revues systématiques
Méta-analyses

Peer review
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Le patient diabétique au coeur de la décision
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2018
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Coût hospitalisation pour  IM   : + 35% vs non diabétique
DC   : + 13%
AVC : + 8%

Lamotte M, Chevalier P, IMS Health(2012)


