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 Introduction et epidemiologie
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* Mortalité cardiovasculaire chez le diabétique
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Rao Kondapally Seshasai S, Kaptoge S, Thompson A, Di Angelantonio E, Gao P, Sarwar N, et al. Diabetes mellitus, fasting glucose, and risk of cause-specific
death. N Engl J Med. 2011 Mar 3;364(9):829-41; DOI:10.1056/NEJM0a1008862.



Les personnes diabétiques ont un risque accru
de maladie cardiovasculaire

La présence d’un diabete
double le risque de
2X survenue d’un large
éventail de complications
cardiovasculaires

La MCV affecte I:a MtCVSO .
32 % de I3 represente (]
32 % popljlation 50 % du nombre total
atteinte de DT?2 de déces parmi les
personnes

diabétiques

MCV = maladie cardiovasculaire ; DT2 = diabéte de type 2.
Adapté de Einarson TR, et al. Cardiovasc Diabet@D18;17:83; et Bertoluci MC, Rocha VZ. Diabetol Metab Syndr017;9:25.



Burden of disease by cause, Algeria, 2019

Total disease burden, measured in Disability-Adjusted Life Years (DALYs) by sub-category of disease or injury.
DALYs measure the total burden of disease — both from years of life lost due to premature death and years lived
with a disability. One DALY equals one lost year of healthy life.

Cardiovascular diseases
Other NCDs

Neonatal disorders
Mental disorders
Musculoskeletal disorders
Cancers

2.05 million
1.11 million
875,426.41
791,635.23

710,563.36

675,351.37

Transport injuries 620,683.02
Diabetes and kidney diseases 586,525.5
Neurological disorders 494,778.09
Unintentional injuries 409,387.12
Respiratory diseases 267,334.9
Respiratory infections and TB 239,285.29
Digestive diseases 233,281.28
Skin diseases 168,053.54
Nutritional deficiencies 111,700.01
Enteric infections 106,529.12
Substance use disorders 102,740.52
Other infectious diseases 82,760.38
Self-harm 80,719.74
Interpersonal violence i 44,021.17
Maternal disorders JJj 41,945.34
HIV/AIDS and STIs | 25,883.39
Conflict and terrorism || 19,867.85
Malaria & neglected tropical diseases | 14,764.97
Natural disasters | 4,161.92
0 500,000 1 million 1.5 million 2 million

Source: IHME, Global Burden of Disease QurWorldIinData.org/burden-of-disease + CC BY
Note: Non-communicable diseases are shown in blue; communicable, maternal, neonatal and nutritional diseases in red; injuries in grey.

En Algerie

Total disease burden by cause, Algeria, 1990 to 2019

Total disease burden measured as Disability-Adjusted Life Years (DALYs) per year. DALYs measure the total
burden of disease — both from years of life lost due to premature death and years lived with a disability. One DALY
equals one lost year of healthy life.
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* Probléematique de I’évaluation du RCVX chez

DT2
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https://doi.org/10.1007/500125-021-05640-y

ARTICLE

Cardiovascular risk prediction in type 2 diabetes: a comparison of 22

risk scores in primary care settings
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Les scores de prédictiotu risque de MCV n'ont pas permis
d'identifier avec précisiories personnes atteintes de diabéte

de type 2 qui ont fait un événement cardiovasculaire au cours
des 10 années de suivi

Les 22 modeleévalués avaient tous une capacitée de
discrimination comparable et modeste.
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Trois catégories de risque cardiovasculaire (RCV)
d'apres (1)

ESC-EASD 2019

RCV modéré Jeunes (DT1 < 35 ans ou DT2 < 50 ans)
avec une durée de diabete < 10 ans
sans autre FdR ni AOC

Ces patients DT2 sont surtout suivis en médecine générale

Situations intermédiaires: avec 1 FdR supplémentaire’, sans AOC
-2 FdR
- Découverte d’AOC

AOC

- Explorations CV complémentaires
- Objectifs thérapeutiques plus exigeants
- Place des NTAH

1Parmi age, hypertension, dyslipidémie, tabac, obésité, microalbuminurie
2 Protéinurie, altération de la fonction rénale avec DFG estimé < 30 ml/min/1,73 m?, hypertrophie ventriculaire gauche ou rétinopathie
FdR: facteur de risque. AOC: atteinte d’organes cibles. NTAH: nouveaux traitements anti-hyperglycémiants

(1) Cosentino F, Grant PJ, Aboyans V, et al. ESC Scientific Document Group. 2019 ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration with the EASD. Eur Heart J
020;41:255i 323.



Prausmiiller et al. Cardiovasc Diabetol (2021) 20:34
https://doi.org/10.1186/512933-021-01221-w

Cardiovascular Diabetology

ORIGINAL INVESTIGATION Open Access

Performance of the recommended ESC/ o
EASD cardiovascular risk stratification model

in comparison to SCORE and NT-proBNP

as a single biomarker for risk prediction in type
2 diabetes mellitus

Suriya Prausmiiller', Michael Resl’, Henrike Arfsten', Georg Spinka', Raphael Wurm', Stephanie Neuhold®,
Philipp E. Bartko', Georg Goliasch', Guido Strunk*, Noemi Pavo'’, Martin Clodi? and Martin Hiilsmann'
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Fig. 3 Receiver operating characteristic curves of the ESC/EASD risk model, NT-proBNP and SCORE for the outcomes (a) cardiovascular death and
(b) all-cause death

Le nouveau modele de stratification du risque introduit
par 'TESC/EASD a donné des résultats limités par
rapport a SCORE et a l'évaluation du NT-proBNP pour
la prédiction des MCV et des événements mortels toutes
causes confondues a 10 ans chez les personnes atteintes

de DT2.

A notre connaissance, la performance prédictive du
modele de stratification du risque nouvellement
introduit n'a pas été verifiee chez les personnes
atteintes de diabete.




ESC 2021

Patients with type 2 diabetes mellitus

Patients with type 1 DM above Patients with well controlled short-standing
40 years of age may also be classified DM (e.g. <10 years), no evidence of TOD Moderate- N/A
according to these criteria and no additional ASCVD risk factors risk

Patients with DM without ASCVD andlor
severe TOD, and not fulfilling the moderate

risk criteria.

Residual 10-year CVD risk estimation after general
prevention goals (e.g. with the ADVANCE risk score or
DIAL model). Consider lifetime CVD risk and benefit
estimation of risk factor treatment (e.g. DIAL model).

Patients with DM with established ASCVD
and/or severe TOD# %%
» eGFR <45 mL/min/1.73 m? irrespective

of albuminuria Residual 10-year CVD risk estimation after general

. i . 2 prevention goals (e.g. with the SMART risk score for
f&;guﬁlzﬁﬂﬂg 335“;{;‘3 ngld) 2l established CVD or with the ADVANCE risk score or
« Proteinuria (ACR >300 mg/g) U Gl with the DIAL model). Consider lifetime CVD risk and
. ; benefit estimation of risk factor treatment (e.g. DIAL
* Presence of microvascular disease

in at least 3 different sites (e.g. model).
microalbuminuria plus retinopathy

plus neuropathy)

ACR = albumin-to-creatinine ratio: (to convert mg/g to mg/mmol: divide by 10); ACS = acute coronary syndromes; ADVANCE = Action in Diabetes and Vascular disease:
preterAx and diamicroN-MR Controlled Evaluation; AMI = acute myocardial infarction; ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney disease; CTA
= computed tomography angiography; CV = cardiovascular; CVD = cardiovascular disease; DIAL = Diabetes lifetime-perspective prediction; DM = diabetes mellitus; FH =
familial hypercholesterolaemia; eGFR = estimated glomerular filtration rate; IMT = intima-media thickness; LIFE-CVD = LIFEtime-perspective CardioVascular Disease; N/A =
not applicable; PAD = peripheral artery disease; REACH = Reduction of Atherothrombosis for Continued Health; SBP = systolic blood pressure; SCORE = Systematic
Coronary Risk Estimation; SMART = Secondary Manifestations of Arterial Disease; TIA = transient ischaemic attack.
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2023 ESC Guidelines for the management of
cardiovascular disease in patients with diabetes

Developed by the task force on the management of cardiovascular
disease in patients with diabetes of the European Society of
Cardiology (ESC)
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Categories de risque cardiovasculaire dans le DT2

Patients atteints de DT2 avec :
« ASCVD cliniguement établie ou

Risque CV tres élevé

« TOD sévere ou
* Risque de MCV sur 10 ans 220% selon SCORE2-Diabéte

Les patients atteints de DT2 ne remplissant pas les criteres de risque tres élevé et un :

Risque CV élevé « Risque de maladie cardiovasculaire sur 10 ans de 10 & 20% en utilisant SCORE2-
Diabéte

Les patients atteints de DT2 ne remplissant pas les criteres de risque tres élevé et un :

Risque CV modére « Risque de maladie cardiovasculaire sur 10 ans de 5 & 10% en utilisant SCORE2-
Diabéte

_ _ Les patients atteints de DT2 ne remplissant pas les criteres de risque tres élevé et un :
Risque CV faible _ . : : o
* Risque de maladie cardiovasculaire sur 10 ans <5% selon SCORE2-Diabete

ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; CVD, cardiovascular disease; SCORE2-diabetes; type 2 diabetes-specific 10-year CVD risk score; TOD, target-organ damage; T2D, type 2 diabetes
Marx N et al. Eur Heart J. 2023; 00:1-98; doi/10.1093/eurheartj/ehad192/7238227
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« Classes thérapeutiques et RCVX




The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JUNE 14, 2007 VOL. 356 NO. 24

Effect of Rosiglitazone on the Risk of Myocardial Infarction
and Death from Cardiovascular Causes

Steven E. Nissen, M.D., and Kathy Wolski, M.P.H.

ABSTRACT
BACKGROUND
Rosiglitazone is widely used to rrear patients with type 2 diabetes mellitus, but it From the Cleveland Clinic, Cleveland. Ad-
effact on cardiovascular morbidity and mortality has nor been derermined. dress reprint requests to Dr. Nissen al

the Department of Cardiovascular Medi-
cine, Cleveland Clinie, 9500 Euclid Ave.,
METHODS Cleveland, OH 44195, or at nissens@ock,

We conducted searches of the published lirerarure, the Web site of the Food and &

Drug Administration, and a clinical-trials registry mainined by the drug manu- . e (10.1056/NEIMoa0T2761) was
facturer (GlaxoSmirhKling). Criteria for inclusion in our mera-analysis included a  published at www.nejm.org on May 21,
smudy durarion of more than 24 weeks, the use of a randomized control group nor 2007

receiving rosiglitazone, and the availability of ourcome dara for myocardial infare- Engl) Med 2007:356:2457-71.,

tion and dearh from cardiovascular causes. Of 116 potenrially relevant studies, 42 Coppight © 2007 Massachusetts Medical Society.
trials mer the inclusion criteria. We rabulared all occurrences of myocardial infarc-

tion and death from cardiovascular causes.

RESULTS

Dxata were combined by means of a fixed-effects model. In the 42 trials, the mean
ape of the subjects was approximarely 56 years, and the mean baseline glycared
hemoglobin level was approximarely 8.2%. In the rosiglitazone group, as compared
with the control group, the odds rado for myocardial infarction was 1.43 (95%
confidence interval [CI], 1.03 w 1.98: P=0.03), and the odds ratio for death from
cardiovascular causes was 1.64 (95% CI, 0.98 w 2.74: P=0.06).

CONCLUSIONS

Rosiglitazone was associared with a significanr increase in rhe risk of myocardial
infarcrion and with an increase in the risk of death from cardiovascular causes rhar
had borderline significance. Our study was limired by a lack of access o original
source dara, which would have enabled time-to-evenr analysis. Despire these limira-
tions, patients and providers should consider the porenrial for serious adverse car-
diovascular effects of rrearment wirh rosiglitazone for type 2 diaberes.

Le risque d’'infarcjtus
augmente de 43% (P = 0.03).

le risque de mortalité cardiovasculaire était
augmenté de 64% (P = 0.06).

Recommandations sur I'évaluation du risque
cardiovasculaire pour les traitements antidiabétiques:

FDA 2008 :

Assurer que les nouvelles thérapeutiques n'augmentent
pas le risque d'événements cardiovasculaires

EMA 2012 :

Exclure les molécules augmentant le risque
cardiovasculaire




Numerous CVOTs of Glucose-Lowering Drugs Have Been
Conducted

ORIGIN® DECLARE-TIMI 582°
(N=12,537) (N=~17,150)
3P-MACE >1390 3P-MACE

IRIS® CANVASH
2
RECORD (N=3876) (N=4330)

(N=4447) N
CV hospitalization Stroke or Ml 2420 3P-MACE

CAROLINA?®
(N=~6041)
or CV death 2631 4P-MACE

el EXAMINES TECOS? DEVOTE!3 CARMELINA® (N=~4200) (N=10,584)
F’{;,Egggg (N=5380) (N=14,671) (N=7637) (N=6991) Renal + 5P-MACE Renal + 3P-MACE
e 621 3P-MACE [l >1300 4P-MACE 3P-MACE 4P-MACE + renal

2005 |l 2008 o 2011 ¢ 2013 -

SAVOR-TIMI 534 ELIXAS SUSTAIN-611 OHf‘rmO“yN
(N=16,492) (N=6068) (N=3297) n_‘?fg”;gg
1222 3P-MACE >805 4P-MACE 3P-MACE (3P_M ACE) VERTIS CV Study?3
- REWIND8 (N=~8000)
_ (N=9901) 3P-MACE
Il DPP-4i EMPA-REG OUTCOME® FREEDOM cvO2 [l CANVAS-RY 21200 3P-MACE
(N=7028) (N=4156) (N=5812)
B scLT2i 2691 3P-MACE 4P-MACE Albuminuria
I GLP-1RA
LEADER™Y EXSCEL15
(N=9341) (N=>14,000)
Oral GLP-1RA 2611 3P-MACE >1591 3P-MACE
B nsulin
B 12D

Timings represent actual or estimated completion dates as per ClinicalTrials.gov.

A complete list of references and definitions is available in the speaker notes.
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ADA/EASD 2022: Approche holistique, centrée sur le patient

/~ Cardiorenal protection + "\
glycaemic control

Glycaemic management
Choose effective and safe

Choose glucose-lowering drugs approaches to achieve and
with proven CVD benefit, HF maintain individualised treatment
benefit, and/or primary : gl | | goals J
setting and and

evidence of reducing shareddecision Ny, reswces | sceening A st ohain
progression of CKD modification

«in9 medication

Monitoring and

Language matters ongoing review

PRINCIPLES OF CARE

Diabetes structured Reducing risk of
education and support GOALS OF CARE hypoglycaemia

= Prevent complications

» Optimise quality of life N .
Put in place strategies to detect -l _ Weight + glycaemic \
and manage CV risk factors, factors - __Mmanagement
e.g., screening and surveillance, i e YN Consider a regimen with high to
smoking cessation, BP- and lipid- dhet [ ternetic Y oy very high dual glucose and

weight efficacy to achieve and
maintain individualised
treatment/weight management

goals /

lowering, antithrombotic agents

BP, blood pressure; CKD, chronic kidney disease;
CV, cardiovascular; CVD, cardiovascular disease; HF, heart failure.
Adapted from Davies MJ, et al. Diabetes Care. 2022;45(11):2753-86.




Goal; Cardiorenal Risk Reduction in High-Risk Individuals with Type 2 Diabetes (in addition to comprehensive CV risk management)*

+ASCVD*

Defined differently across
DV0Ts but all included
individuals with established
CVD {e.g., ML, stroke, any
revascularization procedure),

+indicators of high risk
While definitions vary, most
comprise =55 years of age
‘with two or mare additional
risk factors (including obesity,
hypertension, smoking,

Variably included: conditions
such as transient ischemic
attack, unstable angina,
amputation, symptomatic
or asymptomatic coranary
artery dissase.

dyslipidemia, or albuminuria)

+ASCVD/Indicators of High Risk

GLP-1 RA* with proven (Ll
CVD benefit R

SGLT2i* with proven
CVD benefit

+ Faor patients on a GLP-1 RA, consider adding SGLTZi with
proven CYD benefit or vice versa
« TIDA

+HF

Current er prior
symptoms
of HF with

documented

HFrEF or HFEF

SGLTZiY
with proven
HF benefit

in this

population

v

+CKD

@GFR <40 mL/min per 1.73 m® OR
albuminuria (ACR 3.0 mg/mmol
[30 myg/g]). These measurements
may vary over time; thus, a repeat
measure is required to document CKD.

+CKD (on maximally tolerated dose
of ACEi/ARB)

PREFERABLY

SGLT2i® with primary evidence of
reducing CKD progression
Use SG6LTZi in people with an eGFR
=20 mLimia per 1.73 m": once initiated

sheuld ke continued until initiation
of dialysis or transplantation

______ un R ——
GLP-1 RA with proven CVD benefit if
SG6LT2i not tolerated or contraindicated

If AL above target, for patients on
SGLTZi, consider incorporating a
GLP-1 RA or vice versa

|

If additional cardiorenal risk reduction or glycemic lowering needed

USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

HEALTHY LIFESTYLE BEHAVIORS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)

> ST —T—————

| —

* In people with HF, CKD, established CVO, or multiple risk faclors far CVD, the decision to use a GLP-1RA or S5LT2] with proven berelil should be independent of background wse of metfarmin;t A strang
recommendation is warranted for people with CVD and 2 weaker recommendation for those with indicators of high LV risk. Mereower, 2 higher absalute risk reduction and thus lower numbers needed fo breal
are seen at higher levels of baselae risk and should be factored into the shared decision-making process. See text for detadls: * Low-dose TZD may be betber tolerated and similarty effective; § For SELTZEL CV/
renal eutcomes trials demanstrate their efficacy in reducing the risk of compasite MACE, CV death, all-cause martality, M1, HIF, and renal sutcames in individuals with T20 with establishedhigh risk of CVD;
 For GLP-1 RA, CVOTs demonstrate the's efficacy in reducing compesite MACE, OV death, all-cause mortality, M1 stroke, ard renal endpoints in indwiduals with T2D with establishedhigh risk of CVD.

Pharmacologic Approaches to Glycemic Treatment:
Standards of Care in Diabetes - 2024. Diabetes Care 2024,;47(Suppl. 1):5158-S178

e

Glycemic Management: Choose Achievement and Maintenance of
approaches that provide the Weight Management Goals:
efficacy to achieve goals: [ Set individualized weight management goals ]
Metformin OR Agentis) including
COMBINATION therapy that pfoﬂlde 6 adice: e evi
adequate EFFICACY to achieve rmd'li :5 ’l'. . based structured
d maintain treatment goals oo :
an Iherapyleating patterns! weight management
Prioritize avoidance of hypoglycemiain physical activity program
high-riskindviduals
| Consider medication | | Consider metabolic
In general, higher efficacy approaches for weight loss usrgery
have greater likelihood of achieving
glycemic goals When chaosing glucose-lowering therapies:
Efficacy for glucase lowering Consider regimen with high-ta-very-high dual
Very High: glucose and weight efficacy
Dulaglutide (high dose),
Semaglutide, Tirzepatide i
Insulin Efficacy for weight loss
Combinatien Oral, Combination Very High:
Injectable (GLP-1 RA/nsulin) Semaglutide, Tirzepatide
High: High:
GLP-1 RA (ot listed above), Metformin, Dulaglutide, Liraglutide
SGLTZi, Sulfonylurea, TID Intermediate:
Intermediate: GLP-1 RA {not listed above), SELTZi
DPP-4i Neutral:
l DPP-&i, Metformin
If ATC above target
Identify barriers ta goals:

+ Consider DSMES referral to support self-efficacy in achievement of goals
« Consider technology (e.g. diagnostic CEM) to identify therapeutic gaps and tailor therapy
« |denlify and address SDOH that impact achigvement of goals




Goal; Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes (In addition to comprehensive CV risk management]*

®
TRIAL GLP-! receptor  Placebo Haardraio  NNT t i igh ri
Threepoint MACE  aponstaN@®) N (¥ preigeali L +ASCYD +Im:|u:att.n.'s of high risk +HF . +CKD
GOSN v (%) owan (s ™ 087 078497 i Defined differently across While definitions vary, most Current or prior eGFR < 60 ml/min per 1.73 m* OR
EGENTD 1081688 (7%)  146/1649 (9%) —_ 074 (058-095) 00l6 CVOTs but all included camprise = 53 years of age symplams albuminuria (ACR = 3.0 mg/mmal
8INTI6(11%) 9057739 (12%) -+ 091 (083-1.00) 0061 individuals with established with to ar mare additional of HF with (30mgigl). These measuremenls
JIGAT3I (T%) 4284732 9%) - 078 (068-090) 00006 CVD (e.g. MI, stroke, any risk factors (including obesity. documented may vary over time; thus, a repeat
‘m- 59414949 (12%)  663/4952 (13%) - 088 (075-099) 0026 revascularisation procedure). hypertension, smoking HFrEF or HFpEF measure is required to document CKD.
76/1592 (5% —— 079 (057-L11) 2 Variably included: condifions dyslipidaemia or albuminuria)
—nmm 6I;I::;(m 125/1359 :91; BT - such as transient ischaemic
169/2717 (%) < ¢ 085 (080-090) 61 (46-9) 00001 attack, Nistable angina,
subtotal (1= 149%.P=0316) A +CKD (on maximally tolerated dose
amputation, symptomatic :
oir asymplomatic coranary of ACEi/ARB)
artery disease.
- PREFERABLY
wilh proven SGLT2i# with primary evidence of
HF benefit reducing CKD pragression
ASCVD/Indicators of High Risk -
> - = H g in this Use SELTZi in peaple with an eGFR =
Treatment Placebo # ‘I‘ population 20 miimin per 1.73 m'; once initiated
patient-years patient-years ?;:% g;lo CYD benefit o CVD benefit P
Lo 04 49 086 (074-099) GLP-1 RA with proven CVD benefit if
CANVAS Program 269 315 086 (0.75-0.97) SGLTZi not tolerated or contraindicated
[ DECLARE-TIMI58 ] 26 242 093 (0.84-1.03) If HhA, above target
387 487 080 (0.67-095)
(VERTISCV | 400 403 - 099 (088-1.12)
Poolestimate > 0.90 (0.85-095) If HbA, abave target, for patients
' . ] i i on SGLTZ, consider incorporating 2
(Q statistic P= 02717 = 234%) — . = For patients on a GLP-1 RA consider adding SGLT2i with 6LP-1 RA or v 9
1.0 20 . - Or ¥ice versa
025 , proven CYD benefit or vice versa
% Favours Treatment Favours Placebo . « TID”

If additional cardiorenal risk reduction or glycaemic lowering needed .

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
ESC Clinical Practice Guidelines 15 Nov 2023

ADA-EASD septembre 2022



MOAs: GLP-1 Ras mécanisme d’action

Brain
| Appetite?
1 Satiety?

CV system!?

J CV risk factors
* Weight
* Blood pressure
* Lipid profile

Stomach
J Gastric emptying?

Intestine

Liver
| Glucose
production?

- . i\,v "K - ‘J- i .

Pancreas
Direct acti . .
—— Direct actions 1 Insulin secretlon?
__________ b Indirect actions | Glucagon secretion?

CV = cardiovascular; GLEA = glucagbke peptidé receptor agonist; MOA = mechanism of action.

1.SmilowitkR, et alCirculatior?014;129(22):2308%1 2. 2. GuptalWdian J Endocrinol Me28id 3;17(3):4421. 3. Kalra S, etiadlian J Endocrinol Me28l.6;20(2):2267.




Les CVOTs avec un GLP-1 RA ont montré une amélioration des
resultats CV par rapport au placebo

Study 1 5 3 Harmony 5 ~6 2
specifics ELIXA LEADER EXSCEL Outcomes? REWIND SUSTAIN-6 PIONEER 6
Drug tested Lixisenatide  Liraglutide Exenatide Albiglutide? Dulaglutide Semaglutide Semaglutide
N 6068 9340 14,752 9463 9901 3297 3183
Administration  Daily Daily Weekly Weekly Weekly Weekly Daily
Primary 4P-MACE  3P-MACE 3P-MACE 3P-MACE 3P-MACE 3P-MACE 3P-MACE
endpoint i i ) ) ) ) )

HR 1.02 0.87 0.91 0.78 0.88 0.74 0.79

(95% Cl) (0.89-1.17) (0.78-0.97) (0.83-1.00) (0.68-0.90) (0.79-0.99) (0.58-0.95) (0.57-1.11)
Outcome b .. b .. .. . .. . ..
(agent vs placebo) Neutral Superiority Neutral Superiority Superiority Noninferiority Noninferiority

Inclusion of these products does not establish clinical comparability. Use caution when comparing CVOTs because of differences in study design, population, and key inclusion/exclusion criteria.

aThisdrug is not currently available for cliniéslosggnificant difference between agent and placebo.

3RMACE =-Boint major adverse CV events (CV death, nonfatal Ml or nonfatlAC&keydiRt major adverse cardiaasevents (CV death, nonfatal MI, nonfatal stroke or unstable angina requiring hospitalization;
CV = cardiovascular; CVOT = cardiovascular outcomé tR&l;=GilBcagbke peptide receptor agonist; HR = hazard ratio

1. Pfeffer MA, etMENngld Med2015;373(23):22057. 2Mars&P, et aNEngll Med2016;375(4):3322. 3Holman RRt aINEngll Med2017;377(13):122894. Hernandez AF, etahcet2018;392(10157):1519
15295. Gerstein HC, eDahbetes Obesity Me(18;20(1)4®. 6Mars&P, et aN Engll Med2016;375(19):18384U4. 7. Husain M, eN&ngl) Med019; 381:84851.



GLP-1 RAs

liraglutide, semaglutide ou dulaglutide sont recommandés
chez les patients présentant un DT2 et une MCV, ou

v présentant un risque CV tres elevé/éleve, afin de réduire

les événements CV1

3P -MACE
LEADER? HARMONY REWIND4

dulaglutide

12%

Risque

liraglutide Albiglutide

13%

Risque 220
nettement plus 0 nettefm_g?t plus
faible Risque nettement aible
plus faible
«  3RMACE =-Boint major adverse cardiovascular events (CV death, nonfatal myocardial infarction, or nonfatalstsckegr XD camdirdiovascular disease; CVOT = cardiovascular outcomes trial; T2D = type 2

diabetes.
« 1. Cosentino F, et&alr Heart 2020:41(2):28323. 2. Marso SP. eNaEnagl J Me@8016:375(4):3322. 3. Marso SP., eNaEnal J Mel016:375(19):188U4. 4. Gerstein HC. étaalcet2019:394(10193)-1230



MOAs: SGLT2i mécanisme d’action

Diabetic Nephron

Diabetic Nephron With SGLT2 Inhibition
Increased NaCl m .‘. ® Decreased NaCl and
and glucose o o ° | b i
reabsorption .. O O.... Distal g_ucSocs;eL_Fzg Eobr? on

: a
via SGLT2 P ® g . convoluted vi 3 Inhibition
., tubule

Increased NacCl | A\
\
and glucose \ ‘ A scLm

\
|

| J

filtration : O scL1: \
Decreased distal J/ B Glucose Normalized distal J/

NaCl delivery ® Na NaCl delivery
e Cl
Ascending limb Descending limb

of loop of Henle of loop of Henle

Cl = chloride; MOA = mechanism of action; Na = sodium; NaCl = sodium chloride; SGLT1 = sodium linked ghld@sedoatigpolitdeel] §ucose transporter 2; SGLT2i = sodium linked glucose transporter 2 inhibitor
Adapted froAlicidRZ, et aDiabetes2019;68(2):2287.



CVOTs avec les SGLT2is

Study specifics o' 1o CANVAS? CANVAS-R? DECLARE-TIMI 588  CREDENCE*  VERTIS CV5
Drug tested Empagliflozin Canagliflozin Canagliflozin Dapagliflozin Canagliflozin Ertugliflozin
N 7028 4330 5812 17,160 4401 8246

ESRD, doubling

Primary Progression of
: 3P-MACE 3P-MACE e 3P-MACE? of sCR, or 3P-MACE
endpoint albuminuria renal/CV death
0.86 0.86 0.93 0.70 0.97
HR (95% Cl) (0.74-0.99) (0.75-0.97) B (0.84-1.03) (0.59-0.82) (0.85-1.11)
8;;58!2&%0) Superiority? Superiority® - Noninferiority Superiority Noninferiority

Inclusion of these products does not establish clinical comparability. Use caution when comparing CVOTs because of differences in study design, population, and key inclusion/exclusion criteria.

aPrimargafety outconmi@sided tests for superiority were conducted (statistical significance wB® indic&idtfratednalysis of CANVAS and CAR&AGdies.

3RMACE =-oint major adverse CV events (CV death, nonfatal Ml or nonfatdlA&ke)pdirt major adverse cardiol@sevents (CV death, nonfatal Ml, nonfatal stroke or unstable angina requiring hospitalization; C
cardiovascular; CVOT = cardiovascular outcome trial; ESR@e+azrad disease; HR = hazard@itie; serum creatinine; SGLT2i = gpdaase cotransporter 2 inhibitor.

1.ZinmaB, et alNEngl Med2015;373(2.2):2221128. 2. Neil BEngl) Med2017;377(7):6887. 3Wiviott SD, et Bl.Engl J Me#019;380(4):3837. 4Perkoviv. NEngld Med2019;380(24):222865.Cannon CP,
et aINEnall Med2020:383(15):14DR35.



Essal EMPA-REG OUTCOME : protection CV sans effet
hypoglycéemiant significatif

SR N R R | Primaire (déces de cause CV, Amélioration des
. accident vasculaire cérébral :
désordre L) Mort facteurs de risque
hydro électrolytique

CVvX

5,36 (IC 4 95,02 %, 0,74-0,99) pjacebo
151

Cas,en%

La classe des
101 » SGLT2i

I ratio, 0.62 (95% Cl, 0.49-0.77)

Empagliflozin

Effet : :
; . . . ] Effet anti arythmique
néphroprotecteur y 36 42 48
i No. at Risk
N° & risque o1s Empagliflozin 4687 4651 4608 4556 41
Empagliflozine4687 4580 42 4328 3851 2821 2359 1534 2333 2303 2280 2243 2012
Placebo 2333 2256 2194 2112 1875 1380 1161 741

177
Substrat énergitique

plus éfficient

IC : intervalle de confiance ; CV : cardiovasculaire ; HbA, . : hémoglobine glyquée ; SE : erreur standard.
Zinman B, et al. NEnglJ Med 2015;373(22):2117-28.

adapté a partir d’'une présentation
de Pr Bauduceau



Lecons tirées des CVOT

ﬁ Class-specific ﬂ / Common \
G RAs Benefice :

maladie Baisse de la TA
atheromateuse .
Perte du poids
/ + Protection Renal
_ Controle glycémique
Benefice :
insuffisance Inconnue...

\cardiaque (HF) T / \ /

Amélioration de I'ensemble des résultats CV

CV = cardiovascular; CVOT = cardiovascular outcomé& Al =QGJlircagtike peptidé receptor agonist; HF = hearf8IBLT2i = sodium/glucose cotransporter 2 inhibitor.
Tanaka A, Node K. Clinical application of dikepgmtid receptor agonists in cardiovascular disease: lessonstfetima@osardiovascular outcomes trials.

Tanaka A, et @lardiovasc Diabeff)18;17(1):85.



Meta-analyse des essais de sécurité cardiovasculaire

Patientd ayant des antécédents de MCV au départ

Essai RTI (IC a 95 %) |[Poids,

L . . ) en %
1. GLP-1RA !
L EADER . 0,83 (0,74-0,93) |25,03
SUSTAIN-6 i 0,72 (0,55-0,93) 4,74
EXSCEL ! 0,90 (0,82—1,00) 33,20
Sous-total (12=31,7 %, p=0,2B1) | 0,86 (0,80-0,92) 62,97

<
. SGLT-2i .
CANVAS : 0,82 (0,72—-0,95) |17,01
DECLARE ! 0,90 (0,79-1,02) [20,02
Sous-total (12=0,0 %, p=0,33B | 0,86 (0,79-0,95) 37,03
Global (12=0,0 %, p=0,423) <|> 0,86 (0,81-0,91) [100,00
Hétérogénéité entre les i
groupes : p=0,918 :
< Reduction
0,5 0,75 1,25 1,5
. — . - 14%
Favorise les médicaments Favorise le
placebo

IC : intervalle de confiance ; ERCV : essais sur les résultats cardiovasculaires ; MCV : maladie cardiovasculaire ; GLP-1RA : agoniste du récepteur au GLP-1; RTI : rapport des taux d’incidence ;

Patientdn’ayant pas (i’antécédents de MCV au départ

Hétérogénéité entre les
groupes : p=0,652

0,4

Favorise les médicaments

ECM : événements cardiovasculaires majeurs ; SGLT-2i : inhibiteur de la protéine de transport sodium-glucose 2 ; DT2 : diabéte de type 2.

Giugliano D, et al. J Am Heart Asso2019;8(12):e012356.

ol67

=

1 15

2,5

Favorise le
placebo

Essai RTI (IC a 95 %) [Poids,
| en %
1. GLP-1RA !
LEADER | 0,83 (0,74-0,93) |25,03
ISUSTAIN-6 | 0,72 (0,55-0,93) 4,74
EXSCEL ! 0,90 (0,82—-1,00) 33,20
Sous-total (1°=31,7 %, p=0,231) E 0,86 (0,80-0,92) 162,97
2. SGLT-2i !
CANVAS : 0,82 (0,72—0,95) 17,01
DECLARE ! 0,90 (0,79-1,02) [20,02
Sous-total (1°=0,0 %, p=0,333 : 0,86 (0,79-0,95) 137,03
Global (12=0,0 %, p=0,423) <|.> 0,86 (0,81-0,91) 100,00




CVOQOTs avec les DPP-4is

Study specifics SAVOR-TIMI 531 EXAMINE? TECOS3 CARMELINA* CAROLINA>
Drug tested Saxagliptin Alogliptin Sitagliptin Linagliptin Linagliptin
N 16,492 Augmentation significative du nombre

........................................................ d 1 h OS pltal isati O nS po u r i nS uffisan Ce Card I aq u e d anS
SAVOR-TIMI

La FDA en mai 2016:

HR (95% Cl)

Outcome . . - ey .
(agent vs placebo) Avertissement sur la sécurité de |'utilisation de

Saxagliptine et Alogliptine

chez les patients aux antécédents cardiaques.

Inclusion of these products doe exclusion criteria.

aUppeboundary ofsided repeated CI.

3RMACE =-Boint major adverse CV events (CV death, nonfatal Ml or nonfatdAtCeke)pdt major adverse cardiolasevents (CV death, nonfatal MI, nonfatal stroke or unstable angina requiring hospitalization; C
cardiovascular; CVOT = cardiovascular outcome-iial difjeptidyl peptiddsehibitor; HR = hazard.ratio

1.SciricdBM, et aNEngld Med2013;369:131326. 2. White WB, elN&ngl Med2013;369:132335. 3. Green JB, elN&ngll Med2015;373:2222 (updated: 373:586). 4. RosenstockJAR#L019;321(1):69.

5. Rosenstock J, etlaAIMA2019;322(12):115566.



CVOTs avec les TZDs et 'Insulin

TZDs Insulin
Study specifics :

PROactivel RECORD? ORIGIN# DEVOTE?®

o . o - - Insulin degludec
Drug tested Pioglitazone Rosiglitazone Pioglitazone : Insulin glargine Insulin glargine
N 5238 4447 3876 i 12,537 7637
. : — : 3P-MACE
Primary Mise en garde pour la pioglitazone : 5P-MACE 3P-MACE
................... | Risque d’insuffisance cardiaque

HR (959 0.9 — -~ : 1.02 0.91

(0.80-1.02) (0.85-1.16) (0.62-0.93) = (0.94-1.11) (0.78-1.06)
Clisem . Neutral? Noninferiority HONET (S O SIE Neutral? Noninferiority
(agent vs placepo) or Ml :

Inclusion of these products does not establish clinical comparability. Use caution when comparing CVOTs because of differences in study design, population, and key inclusion/exclusion criteria.

aNosignificant difference between agent and placebo.

3RMACE =-foint major adverse CV events (CV death, nonfatal Ml, or nonfatt AC&k&)pbiAt major adverse CV events (CV death, nonfatal Ml, nonfatal stroke, revascularization procedure, arhospitalization for
failure 6RMACE $-point major adverse CV eventa(eé mortality, nonfatal Ml [including silent Ml], stroke, acute coronary syedoteney esutlgical intervention in the coronary or leg arteries, and amputation above the
ankle)CV = cardiovascular; CVOT = cardiovascular outcome trial; HR = hazard ratio; Ml = mydZardiahiafzotitioredione.

1.DormandjA, et alLanceP005;366:12-89;2. Home PD, etladncet2009;373(9681):22235 3. Kernan WN, eNHEngl) Med2016;374(14):1323314.0RIGIN Trial InvestigatdEngld Med2012;367(4):3328.
5.Mars&P, et aNEngll Med2017;377(8):7232.



bénéfice de I'atteinte précoce du controle glycémique

i - Conventional i !

g | == Metformin AN |
- 1

ﬁ 8- Dans un sous groupe de patients obeses sous |
2 metformine ( 342 patients ), il y avait une baisse
8 7- significative de la mortalité de 42% et du risque d’IDM
3 de 39%
=

6 -

0

Holman et al 2008

UKPDS 1998

1997 2007

Difference in HbAlc was lost after first

year but patients in the initial intensive arm

still had lower incidence of any complication:

*24% reduction in microvascular
complications

*15% reduction in Ml
*13% reduction in all-cause mortality

>

Diabetes Trials Unit. UKPDS Post Trial Monitoring. UKPDS 80 Slide Set. Available at:
http://www.dtu.ox.ac.uk/index.php?maindoc=/ukpds/. Accessed 12 September, 2008;

Adapted from Holman RR, et al. N Engl J Med. 2008; 359: 1577-1589; UKPDS 33. Lancet. 1998;
352: 837-853.



http://www.dtu.ox.ac.uk/index.php?maindoc=/ukpds/

La polémique sur les Sulfamides hypoglycemiants

— Le registre suédois

Evaluation du risque cardiovasculaire
SU (40 736 patients) VS DPP4 (12 024 patients)

en association a la Metformine durée: 3,1 ans
Le glibenclamide est celui qui procure les plus grands risques
Le gliclazide n'a pas été évalué car n'‘est pas commercialisé en Suede

Mortalité toutes causes Multiplié par 1,25
Evénements cardiovasculaire Multiplié par 1,1

Hypoglycémi Multiplié par 2

Beaucoup d'études convergent sur le manque de sécurité des sulfamides

Eriksson et al. Diabetes Res Clin Pract 2016; 117: 39-47



CAROLINA : sécurite/résultats CV du glimépiride par
rapport a la linagliptine

Temps écoulé jusqu'a I'atteinte du critere d'évaluation des ECM a 3
points chez les patients traités avec au moins une dose du
médicament a |'étude

w
?

RTI: 0,98 (IC de 95,47 %, 0,84-1,14) — Glimépiride
p<0,001pour la non-infériorité Linagliptine
p=0,76 pour la supériorité

25

Pas d'augmentation du risque CV

dans les deux groupes

(%,

o o5 10 15 20 25 30 35 40 45 50 55 60 65

Participants ayant expérimenté un événement, en %

Années apres le début du traitement

Nombre de participants
Glimépiride 3010. 2890 2797 2710 2618 2509 1865
Linagliptine 3023 2901 2803 2725 2627 2534 1830

ECM-3P : événement cardiovasculaire majeur a trois points ; IC : intervalle de confiance ; CV : cardiovasculaire ; RTI : rapport des taux d’incidence.
Rosenstock J, et al. JAMA 2019;322(12):1155-66.



Introduction et epidémiologie
Mortalité cardiovasculaire chez le diabétique

Problématique de I’évaluation du RCVX chez
DT2

Classes thérapeutiques et RCVX
Les nouvelles Recommandations ESC 2023
Conclusion




e Les nouvelles Recommandations ESC 2023




DT2 avec ASCVD




Traitement hypoglycémiant pour les patients atteints de DT2 et de ASCVD afin de
réduire le risque CV

Pour réduire le risque CV indépendamment du contréle glycémique a

GLP-1 RAP (Class 1) SGLT-2 inhibitor® (Class I)

Pour un meilleur contréle de la glycémie

Agents hypoglycémiants dont le bénéfice CV est suggéré

Metformin (Class Ila) Pioglitazone® (Class lIb)

Agents hypoglycémiants dont la sécurité CV a été démontrée

Agents hypoglycémiants sans évaluation de la sécurité CV

aln patients with ASCVD and T2DiMs recommended to treat with a GLIRA and/or SGLT2 inhibitor with proven benefit to reduce OWdéglendent of Hhfand concomitant glucodewering medications. If additional glucose control is needed, treatment
with metformin should be considered and treatment with pioglitazone may be condi@arled RAs with proven CV bendiiaglutide semaglutides.c, dulaglutide efpeglenatideSGLT?2 inhibitors with proven CV berefipagliflozincanagliflozin
dapagliflozinsotagliflozindPioglitazoneshould not be used in patients with heart failure; the use in CKD requires caution as intravascular volume expansidailane &isacommon at reduce@FReDPRt inhibitors should not be used in patients on
GLP1 RAS'Ertugliflozirin the VERTIS CV trial showed safety with respect tepbirgeMACE but no benefit.

ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CV, cardiovdsdipaptilyPeptidased; eGFRestimated glomerular filtration rate; ER, extended releasel ®R glucagelike peptidel
receptor agonist; HhA glycatechaemoglobinMACE, major adverse cardiovascular everdssubcutaneous; SGRTsodiungglucose cdransporter2; T2DM, type 2 diabeteglarx N et al. Eur Heart J. 2023; 00:1-98;
doi/10.1093/eurheartj/ehad192/7238227



DT2 sans ASCVD avérée




T2D sans ASCVD aveéerée

Recommendations

Recommandation d'un traitement hypoglycémiant pour les patients atteints de diabete de type 2 sans maladie
cardiovasculaire athérosclérotique ou atteinte sévere d'un organe cible afin de réduire le risque cardiovasculaire

Chez les patients atteints de DT2 sans ASCVD ou TOD sévere et présentant un risque faible ou modéré, un traitement lla C
par metformine doit étre envisagé pour réduire le risque CV.

Chez les patients atteints de DT2 sans ASCVD ou TOD sévere a risque élevé ou tres élevé, un traitement par metformine
peut étre envisagé pour réduire le risque CV.

Chez les patients atteints de DT2 sans ASCVD ou TOD sévere mais avec un risque calculé de MCV sur 10 ans>10%, un
traitement par SGLT-2i ou GLP-1 RA peut étre envisagé pour réduire le risque CV.

aclass of recommendation; Plevel of evidence
ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; GLP-1 RA, glucagon-like peptide-1 receptor agonist; SGLT-2i, sodiumi glucose co-transporter-2 inhibitor; TOD, target-organ damage; T2D, type 2 diabetes
Marx N et al. Eur Heart J. 2023; 00:1-98; doi/10.1093/eurheartj/ehad192/7238227



Traitement hypoglycémiant pour les patients atteints de DT2 afin de reduire le risque
CV en fonction de la présence d'ASCVD/de lésions graves des organes cibles et du
risque de MCV a 10 ans

D Of severe TOD
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Risk assessment for patients with type 2 diabetes based on the presence of ASCVD/severe
TOD and 10-year CVD risk estimation via SCOREZ2-Diabetes

Risk categorization is based on the presence of ASCVD/severe TOD and 10-year CVD risk estimation via SCORE2-Diabetes. For patients with ASCVD, only the Class | recommendation is shown. Treatment recommendations for patients with T2D and severe TOD are described in Section 9. Severe TOD
defined as eGFR <45 mL/min/1.73 m2 irrespective of albuminuria; or eGFR 45-59 mL/min/1.73 m2 and microalbuminuria (UACR 30-300 mg/g; stage A2); or proteinuria (UACR >300 mg/g; stage A3); or presence of microvascular disease in at least three different sites [e.g. microalbuminuria (stage A2) plus
retinopathy plus neuropathy]. @aSGLT2 inhibitors with proven CV benefit: empagliflozin, canagliflozin, dapagliflozin, sotagliflozin. "GLP-1 RAs with proven CV benefit: liraglutide, semaglutide s.c., dulaglutide, efpeglenatide.

ASCVD, atherosclerotic cardiovascular disease; CVD, cardiovascular disease; GLP-1 RA, glucagon-like peptide-1 receptor agonist; s.c., subcutaneous; SGLT-2, sodium—glucose co-transporter-2; T2D, type 2 diabetes; TOD, target-organ damage.

Marx N et al. Eur Heart J. 2023; 00:1-98; doi/10.1093/eurheartj/ehad192/7238227



DT2 avec insuffisance

cardiaque




Traitement hypoglycemiant pour les patients souffrant d'insuffisance
cardiague et de diabete de type 2

Pour réduire les conséquences liées a I'HF (a) chez tous les patients atteints de DT2

SGLT-2 inhibitor®
(Class 1)

Indépendamment de I'HbA,

Indépendamment de la prise concomitante d’hypoglycémiants

Pour un meilleur contréle de la glycémie

Autres hypoglycémiants ayant des effets neutres sur 'HF dans les CVOT doivent étre envisagés

Autres hypoglycémiants présentant un risque accru d'hospitalisation pour insuffisance
cardiaque dans les cas d'insuffisance cardiaque chronigue ne sont pas recommandés.

aThis includes HF hospitalization or CV death. PEmpagliflozin, dapagliflozin, or sotagliflozin in patients with HFrEF, empagliflozin or dapagliflozin in patients with HFpEF and HFmrEF. °Preferred in patients with atherosclerotic cardiovascular disease and if weight reduction is
needed; do not combine with DPP-4 inhibitors. CVOT, cardiovascular outcomes trial; DPP-4, dipeptidyl peptidase-4; GLP-1 RA, glucagon-like peptide-1 receptor agonist; HbA, ., glycated haemoglobin; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection
fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; SGLT-2, sodiumi glucose co-transporter-2; T2D, type 2 diabetes.

Marx N et al. Eur Heart J. 2023; 00:1-98; doi/10.1093/eurheartj/ehad192/7238227



CARDIOVASCULAR DISEASE AND RISK MANAGEMENT
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Introduction et epidéemiologie
Mortalité cardiovasculaire chez le diabétique
Intérét de I’évaluation du RCVX

Comment évaluer le RCVX chez le DT2
Prise en charge thérapeutique
Conclusion




e Conclusion




La prévalence du diabete et la maladie cardiovasculaire sont préoccupante a l'heure
actuelle en Algérie

L'évaluation du risque CVX est devenue une étape obligatoire au cours de la prise en
charge du DT2, elle permet de :

- tracer des objectifs thérapeutiques selon le niveau du risque

- mieux indiquer les nouveaux traitements anti diabétiques

Un nouveau score de risque de survenue d’événements CVX a 10 ans chez le DT2 sans
maladie cardiovasculaire « score2-diabetes »



Les SGLT-2is et les GLP-1 RA sont indiqguées en premiere intention chez le DT2 avec
maladie cardiovasculaire averee

La metformine est au méme niveau de preuve que les Nouvelles classes lorsque le patient
est en prévention primaire quelque soit le niveau de risque

Les SGLT2 inhibitors sont privilégiés chez le DT2 avec de multiples facteurs de risque CVX
ou en prevention secondaire afin de réduire le risque d’hospitalisation pour insuffisance
cardiaque

Pioglitazone et Saxagliptin sont déconseillés au cours de l'insuffisance cardiaque
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