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Introduction

= Diabete sucré(DS): pandemie mondiale en progression perpétuelle
= Evolution: complications micro et macrovasculaires

» Association aux FRCV: augmentation de la morbi-mortalité

= Prevention de complications: PEC multidisciplinaire et efficace
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Epidemiologie

= Diabetes: leading causes of chronic DIABETES AND
kidney diseases (CKD) CARDIOVASCULAR
= 30 to 40% of people living with DISEASE

diabetes developing CKD.

= Type 2 diabetes: largest contributor
to the burden of CKD.

= MRC: augmente le risque CV avec
progression vers une IR et le déces.

Cardiovascular disease (CVD):
affects the heart and blood vessels and may
cause fatal complications such as coronary

artery disease and stroke.

People with diabetes are 2 t0 5 times
more likely to have cardiovascular disease
than people without diabetes

Diabetes and CVD are currently among the leading
causes of morbidity and mortality worldwide.

IDF Atlas 10th 2021



Epidemiologie

Figure Number of deaths due to diabetes in adults

(20-79 years), by age and sex in 2021 Table _ Proportion and number of adults who died

from diabetes before the age of 60 years in 2021,
globally and by IDF Region, ranked by the proportion of
deaths due to diabetes

W
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= 2021: 6,7 millions de déces liés au diabete
IDF Atlas 10th 2021



Mecanismes des complications

= Voies métaboliques de toxicité cellulaire

= Mécanismes cellulaires de défense ou de réparation
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Mecanismes des complications: DT2 et FRCV

Atherosclerosis and Vascular disease
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Stratégies d’'organoprotection

" Dépistage précoce: (DT2 des le diagnostic, DT1 apres 5 ans)

=" Treat to target
= Recommandations
" Individualisation des objectifs

" Evaluation du risque cardiovasculaire
= PEC Multifactorielle

= Utilisation rationnelle des molécules aux bénéfices CV prouveés



Equilibre du DT1: DCCT et EDIC

Conventional

10 Training Intensive
= DCCT: Intensif vs

conventionnel 3 57% RR in non fatal Ml,stroke or CVD death
A I\]/I\] I”']\
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DCCT: NEJM 1993



Equilibre du DT1: The Medalist study

1948: living with diabetes for 25 years

* Proper self-management : minimizing
long-term complications.

1970: 50-Year Medal
1996 75-Year Medal
2013: 1st 80-Year Lifetime Achievement

G.King et al. The medalist (Diabetes care 2007)

Joslin
@ Diabetes -

Medalist
Programm &
Study

The Medalist Program and Study at
Joslin recognizes and studies people
who have been living withh diabetes for
S50+vears.

EXPLORE THIS SECTIOMN ——




Equilibre du DT1: The Medalist study

= Since 1970: more than 5,000 50-Year Medals.

= from 1996: > 90 Medals 75-Year.

= The Medalist Study: over 1,000 people with
type 1 diabetes

Existence of protective factors to prevent
the development of severe complications?
35 % of patients do not have significant

complications
Hyperglycemia condition for 50 years.

@ Joslin
IDiabetes

Medalist
Program &

Study

The Medalist Programm and Study at
Joslin recognizes and studies people
who have been living with diabetes for

SO0O+wvears.

EXPLORE THIS SECTIOMN ——

G.King et al. The medalist (Diabetes care 2007)



Béenéfices de I'equilibre du diabete: DT2

Bénéfices du contrdle glycémique optimal
dans le diabeéete de type 2

Complications Evénements

i - : : Mortalite
microvasculaires cardiovasculaires

Etude

UKPDS

(7.0 vs 7,9%)

ACCORD (ION)
(6,4% vs 7,5%)

ADVANCE (ON) - — : ’._)

{6,3% vs 7,0%)

3 % =—> &3
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UKPDS: eéquilibre et complications
UKPDS

Incidence of Complications Relative Risk
N=4,585 N=3642 = Randomisée,
EVERY 1% REDUCED . .
160 reduction in HbA,, RISK* mUItlcentrJque R
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Microvascular endpoint I au diabéte 210/0 moyen 54 ans
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Stratton IM et al. BMJ 2000;321:405-412. T H E LA N C E T



UKPDS Metformin Sub-Study: CHD Events

Myocardial Infarction
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Median HbA, (%)

UKPDS: Legacy ‘benefits’ of early control

Benefits of early intensive glycaemic control

Cross-sectional, medion values

< Post-trial follow-up >
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Prise en charge multifactorielle: STENO2

The N E VW E NG I.A N IO
JOURINAIL. of MEDICIINE

ESTARBRILISE EI I NN 1313 TANTLIFARY 330, 2003 R D T N MO S

Multifacrorial Intervention and Cardiovascular Disease
in Patients with Type 2 Diabetes

Peter Gasde, MDD, Permille Wwedel, P>, Ph.>., Nicolai Larsen, R D, Ph.D., Gurnmnar . H. Jensen, M., Ph.[>_,

Hans-Henrik Parving, PMM.D., .M . Sc., and Oluf Pedersen s A, [ M OSel

CONCLUSIONS
A target-driven, long-term, intensified intervention aimed at multiple risk factors in pa-

tients with type 2 diabetes and microalbuminuria reduces the risk of cardiovascular and

microvascular events by about 50 percent.

N ENGL ] MED 348;5 WWW.NEJM.ORG JANUARY 30, 2003
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Evaluation du risque cardiovasculaire

Hypertension | Other risk factors, BP (mmHg) grading SCORE2 B —
disease HMDD, oD 10-year risk of (fatal and non-fatal) <2.5% <5%
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Prevention MCV: objectifs LDLc

EVALUATION DES RISQUES

TRES HAUT RISQUE

RISQUE MODERE

HAUT RISQUE

MOVA (clinigue/fimagerie)

ATteinte 6 organe [microalburminurie, rdTinopathie
ou neuropathie)

= 3 facteurs de risgue majeurs

DT depus > 20 ans

Sans atteinte d'organe mals avec Patients jeunes %
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HF B MCVA ou un autre facteur de risque majeur
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50 % réduction * Classe |
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risque
eGFR 30— 5% mbU/min/1,73m? - =
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= PA > IR0/110 mmHg * =
= CT>310 mg/fdlL
*  LDL-C > 190 mgfdL

25% et 10 % 21 Her=5% < 1%

ET

) % réducthon

N

= 116 mgfdl
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Etude ACCORD: augmentation du RCV

The NEW ENGLAN D
]OURNAL of MEDICIN E

STABLISHED IMN 18132 _]l_,l"\l'l 12, 2008 VOIL, 358 N0 24

Effects of Intensive Glucose Lowering in Type 2 Diabetes

Criteres d’inclusion:DT2, HbAlc> 7.5%
age entre 40 -79 ans et atcd CV age 55-79 ans et

athérome clinique, microalb, HVG ou 2 FDR CV
CONCLUSIONS

As compared with standard therapy, the use of intensive therapy to target normal
glycated hemoglobin levels for 3.5 years increased mortality and did not signifi-
cantly reduce major eardlovascular events. These fmdmgs 1dent1fy a prewously

dlabetes. (ClinicalTrials.gov number, NCT00000620.)

Resultat du traitement intensif :
augmentation significative de la
mortalité globale

(- Critére principal : tout événement OV | - Mortalté globale

Réd ton[ on significative) du ﬁugme“ta[mn
fombre gioba Jéuénemmu

" patents o mumm P % patients  (significative) de la
groupe Intensif | " MORTALITE dans le

groupe intensif

Traitement intensif .2

=" raitemant standard
o
[ i 2 i 4 5 &

Annges ‘p=0,16 Annges “p=004

Arrét du bras intensif en février 2008 (35 ans)
Surmortalité non observée dans VADT et ADVANCE
» hypotheses: hypoglycémies majeures et prise de poids importante

The Actian fo Control Cardievascular Risk i Dvabafes Sty droup. Effects of intensive glicose in fype & dabetes: June I8, 2008 N Erngl
JMed I58: 254559



Individualisation des objectifs

HbA1lc< 7%
bas Elevé

— Diagnostic récent

Risque hypoglycémique

Durée du diabete

——

/ , Courte

Espérance de vie ____—  Elevé = Non-modifiables

Comorbidités ___ Absentes m
Complica’rions CcV _ Absentes ”I

—

Ressources et soutien Disponibles Limitées

—_—

Modifiables

Trés motivé peu motivé

Motivations du patient —

Diabetes Care 2015;38:140-149; Diabetologia 2015;58:429-442



Rosiglitazone: augmentation du RCV

D— L ciossawe |
AANA>SI T <:>o —

SAupernce matiomales de séEcurimd du medsdscasrmrenrt
=t cdes prociuits oe sartd

= EMA: Suspension des AMM de |la Rosiglitazone
= CHMP: Rapport bénéfice/risques défavorable
= Augmentation du risque CV: IDM,AVC

EMA: Agence Européenne du Médicament
CHMP: Comité Européen d’évaluation des médicaments a usage humain



Nouvelles regles d’approbation par la FDA

i;ﬁldmce: for Industry GUIDANCE DOCUMENT
O Cardiovascuias Tnl o New Type 2 Diabetes Mellitus:
ﬁ;fﬁgﬁgmw Evaluating the Safety of New
| S Drugs for Improving Glycemic
iw; Control Guidance for Industry
- MARCH 2020

www.fda.gov/cder/guidance/index.htm

I11. RECOMMENDATIONS

To establish the safety of a new antidiabetic therapy to treat type 2 diabetes) sponsors should

demaonstrate a c erap}f will not resuitl in an unacceplapie mncreéase 1n cardiovascular risk.
o ensure that a new therapy does not increase cardiovascular risk to an unacceptable extent, the
development program for a new type 2 antidiabetic therapy should include the following.



Traitement du diabete type 2 et risque cardio-rénal
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Paticnts avee evenements

Critére primaire : MACE - 3P
(déces CV, Infarctus du myocarde ou AVC)

YT N AL ARTICLE ]

Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

Canagliflozin and Cardiovascular
and Renal Events in Type 2 Diabetes

Patignts avec evenements

(e} (%)
20 [
Flucehao A
EMPA-REG 0
154 ol
Taled
i Empagliforine 5
4]
Y
~ 17
{13
[} + + - + - - + . [

0 fi 12 1% 24 0 i 42 48

Muois

HR = 0,86 (0,74 — 0,99)
p = 0,04 (supériorité)

Cunugliflorine

T T T T T T T T T T T W
i TR OM4 1M 15 INT MeW 114 e JEe DI AR
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] 26 - ¥ ] 104 B30 156 IR I8 2 160 ZE6 312 138

Semmines

HR = 0,86 (0,75 — 0,97)

p = 0,02 (supériorité)

Zinman B et al. N Engl J Med 2015; 373: 2117-
Neal B et al. N EnglJ Med. 2017; 377: 644-57
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Cumulative Incidence (%)
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IDapagliflo=in and Cardiovascular Outcomes
im Type 2 IDiabetes

S.D. Wiwviott, 1. Ra=, NMI.P. Bormnaca, . Mosenmn=omn, E.T. Kato, A. Cahmn, M _G. Silverrmaanm.,
T.A. Zelniker, J.F. Kuder, S.A. NMurphy, D._. L. Bhatt, L.A. Leiter, D.K. MaoGuire,
J-P.H. Wildimng, <. T. Ruff, 1.A_ M. Gause-MNilssonrn, M. Fredrikssonrn, P.A. Johansson,

A -l Lanmngkilde, and M.S. Sabatimne, for the DECLARE—TIMNII S8 Investigators=

N Ernrngf S NNVeo. 2019;:;380: 2344 7-357

o o MACE « -~ hHF/CV death

- N————— Placebo (496 Events)
8 4 | ur 95% C1 p-value ot e HR 95% CI p-value
5 —
a8 — 0.93 (0.84, 1.03) 0.17 Eéb 0.83 {0.73, 0.95) 0.005
¥ - g R
& —
RRR 7% b RRR 17%
= 5 DAPA 10 mg (756 Events) E 37
4 — k=
5 = = 2 9 DARA 10 mg (417 Events)
s —
1 —
T -
o T T T T T T T 1 0 T T T T T T T |
o 180 360 540 720 200 1080 1260 1440 o 180 360 540 720 900 1080 1260 1440
. i D from omization
N ot risk Days from Randomization N at risk ays Rand
D 8582 B466 8303 B166 8017 873 yros T237 5225 D B582 8517 8415 8322 8224 8110 7970 7497 5445
P 8578 B433 BZ281 8129 7969 805 7649 T13T 5158 P B578 8485 B38BT BZ259 B127 2003 T80 T367T 5362

M at risk is the number of subjects at risk at the beginning of the period. 2-sided p-value is displayed; HR, Cl, and p-value are from cox proportional hazard model.
O = cardiovascular; CVD = cardiovascular disease; DAPA = dapagiifiozin; hHF = hospitalization for heart failure; MACE = major adverse cardiac event
Wiviott SD et al. N Engl ) Med, 2019;380:;347-357




. 2Oora

T h e T OE W E N OGG L. N D> FoOELrY B N oA L. of M E IDIC DN E

|I OR IGINAIL AR TICIL.E I|

IDapagliflo=in and Cardiovascular Outcomes
im Type 2 IDiabetes

S. . Wiviott, 1. Ra=, M.P. Bormnaca, . Mosemn=omn, E.T. Kato, A. Cahm, M _G. Silverrmam,
T.A. Zelniker, ). F. Kuder, S.A. NMurphy, D. L. Bhatt, L. A Leiter, D._. K. PMaocGuire,
J-P.H. Wiildimg, €. T. Ruff, 1..A_ M. Gause-MNilssomn, M. Fredrikssorn, P.A_. Johanmnssomn,

A - L. Lanmngkilde, amnd M. S. Sabatimne, for the DECLARE—TIMNMI S8 Investigators>F

N Errvgd P ANVTed. 2019 380:347-357

0.06 -
Renal composite (including CV death)'2= e Renal-specific composite (without CV death)®®
005 J HR 95% CI P value Placebo HR 95% Ci P value
(KM event rate, 5.3%)° 0,025 Placebo
0.76 (0.67, 0.87) <0.0001 0.53 {0.43, 0.66) <=0.0001 (KM event rate, 2.6%)°
g §
0.04 -
& g oo
=] B
Z =
% 0.03 RRR 24% % o RRR 47%
a o
L ooz - DAPA 10 mg 2 cow ]
3 (KM event rate, 4.29)° ]
E g DAPA 10 mg
S oo g (KM event rate, 1.5%:)
: o005
o T T . T T T T v 0.000 - r ¥ . T
o os 1.0 15 20 25 3.0 35 4.0 oo os Lo L5 20 25 3.0 as 4.0
Years from Randomization Years from Randomization
Mo. at Risk Mo. at Risk
D asaz 8533 8436 B347 8248 8136 8009 7534 5472 D BSE2 8523 paz2 8338 BZ42 8127 BO04 7522 5464
P 1578 B508 BI2E 55 e 7400 5385 P B57H BS04 8415 B321 5193 A056 7 A0 5383

=Renal composite endpoint defined as sustained confirmed eGFR decreass 240% 0 eGFR <60 miimin'1.73m= using CKD-EP| equation andfor ESRD (dialysis =290 days or Kidney transplantation, sustained confirmed eGFR
=15 mlfmin/1. 73m"} and/or renal or CV death (prespecified secondary outcome); "Renal composite eandpaint withou! CV death (prespecified endpainty, "KM event rate is at 4 years. CV = cardiovascular; CKD-EP| = Chronic
Kidney Disease Epidemiclogy Collaboration; DAPA = dapaghifiozin; eGFR = estimated glomerular filtration rate; ESRD = end-stage renal diseass;

KM = Kaplan Meaier; T2D = type 2 diabstes. 1. Wiviott SD &t al. N Engl J Med. 2019;380:347-357: 2. Mosenzon O et al. Online ahead af print. Lancet Diabetes Endocrinal. 2019




Diabete et atteinte hépatique: NAFLD

Risk stratification for
advanced fibrosis
+
FIB-4

Cut-off: 8 kPa

Exclude other forms of liver disease
{especially if elevated liver enzymes)

Cut-off: 3.3 kPa

Cut-off: 7.7

GLP1
Pioglitazone Receptor
Agonists
|Insulin resistance | FFA flux
| Inflammation | Body weight
| FFA flux | Gluconeogenesis
Body fat redistribution | Inflammation
e Multi-agonists
| Body weight £ ".. ""' |Insulin resistance
| Insulin/Glucagon ratio L | | Inflammation
| Inflammation ; S WY G+ 4 BOUY weight
| Oxidative stress ﬂ'.; " ' | FFA flux
1 Adiponectin Activation of the
NAFLD/MASLD glucagon receptor
improvement

J. Clin Med 2023,12(17),5597



En résumé: Approche multidisciplinaire

Glycemic Blood Pressure Agents With

Management Management Cardiovascular
and Kidney

Benefit*

MODIFICATION DU STYLE DE VIE ET EDUCATION DU DIABETE LLLLQ

Diabetes Care 2024;47(Suppl. 1):S52-S76



Conclusion

" Organoprotection en diabétologie est associée:
= Equilibre du diabete
" Traitement des FRCV associés
= Objectifs individualisés

" Choix thérapeutiques: sécurité CV+++
* Amélioration de la qualité de vie
= Réduction de la morbi-mortalité liée au diabete et FRCV.






