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• Laboratoires pharmaceutiques : Alliance BMS-Pfizer, Amgen, Astra-Zeneca, Bayer Healthcare, Boerhinger Ingelheim, BMS, 
Bouchara-Recordati, Hikma, Lily, MSD, Novartis, Novo Nordisk, Organon, Pfizer, Sanofi, Servier

• Agences de communication en santé: Axis, CCC, DDB Healthcare, IDEAS, LEN Médical, Nex et Com, Re-Imagine, TBWA, Vivactis

Other

• Membre du conseil d’administration de la Société française de cardiologie (SFC), 
• Membre du conseil d’administration du Collège national des cardiologues français (CNCF), president du comité scientifique du 

CNCF, membre (2019-2022) du Nucleus of the Council of cardiology practice de la Société européenne de cardiologie (ESC)
• Président du groupe Coeur, vaisseaux et métabolisme de la SFC, membre de la Société française d’hypertension artérielle, du 

GACI, de l’ESC, de l’EAPCI, de la HFA, secrétaire scientifique du CNCF
• Président du groupe Pharmacologie Clinique et thérapeutique de la SFC (2021-2018)
• Membre du conseil d’administration du Syndicat national des cardiologues (SNC)
• Membre des comités de rédaction ou de lecture de Réalités Cardiologiques, Le Cardiologue, Le Quotidien du Médecin, theHeart.org
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1 mmol/l = 0,39 g/l

 = 0,32 g/l
 = 0,65 g/l
 = 0,84 g/l

LDL-cholestérol





Baisser encore plus le LDL
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Quand le score calcique = 0
 

il n’y a plus de corrélation
 

entre le LDL et le risque CV 



Être vieux avant d’être adulte?
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Lancet Diabetes Endocrinol. 2016 July ; 4(7): 598–610. doi:10.1016/S2213-8587(15)00388-5. 

HIV + = risque CV x 2



Lancet Diabetes Endocrinol. 2016 July ; 4(7): 598–610. doi:10.1016/S2213-8587(15)00388-5. 

Physiopathologie complications CV dans HIV +



HIV + et risque CV : le problème
• x 2 quand HIV + vs HIV –

• sous-estimé par les équations de risque
• car probable part inflammatoire donc mal corrélé aux FdR traditionnels

• Antirétroviraux majorent les FdR traditionnels

• Excès de risque non prévenu par la suppression du virus

Une statine peut-elle diminuer le risque CV 
chez des patients HIV + “estimés à faible risque CV”?



Etude REPRIEVE 
Randomized Trial to Prevent 

Vascular Events in HIV 

Critère d’inclusion :
• infection HIV à risque CV faible à modéré
• 40 à 75 ans
• traitement en cours par antirétroviraux

N = 7 769

Pitavastatine 4 mg/J vs placebo

Critère primaire : décès CV, IDM, hospitalisation pour angor
instable, AVC, AIT, ischémie artérielle, revascularisation ou
décès toute cause

Durée Moyenne: 5,1 ans (arrêt premature pour efficacité)

.



HR : 0,65 (0,48-0,90) HR : 0,66 (0,50-0,86)







REPRIEVE: effets indésirables



REPRIEVE: statines quand HIV +

• 50 ans en moyenne: 0,5 % d’IDM ou d’AVC par an

• Possible de réduire ce risque de 40 % avec une statine diminuant de 35 % le 
LDL

• Validation de la pitavastatine en matière de rapport bénéfice-risque

• NB: à explorer complément d’étude évaluant l’inflammation coronaire et 
les paramètres d’activation immune et inflammatoire
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The STOP-CA Trial

Statins TO Prevent the Cardiotoxicity associated with Anthracyclines

Méthode: ETC, double aveugle, multicentrique

Intervention : atorvastatine vs placebo

Critère évalué : dysfonction cardiaque 

Population évaluée : lymphome traité par anthracyclines



Anthracyclines – Cardiac Toxicity

• Cardiac injury with anthracyclines (e.g., doxorubicin, epirubicin,
idarubicin) begins with the 1st cycle of chemotherapy.1

• Depending on the population, time from therapy, and the 
diagnostic criteria, there is an up to ~10-15-fold increased risk 
of heart failure with anthracyclines.2, 3

Ewer MS, Journal of Clinical Oncology, 1984;1 Lieke Feijen EAM, Journal of the American Heart Association, 2019;2 

Larsen CM, JAMA Network Open, 2023;3



What Primary Prevention Strategies 
have been Tested?

• There is one cardioprotectant (dexrazoxane, Zinecard) 
approved by the FDA to reduce anthracycline-associated 
cardiotoxicity with limited widespread use due to potential 
secondary effects.

• Other therapies, principally neurohormonal blockade, have 
been tested with modest effects or have been limited by 
hemodynamic factors.1, 2, 3, 4, 5

Bosch X, Journal of the American College of Cardiology, 2013;1 Gulati G, European Heart Journal, 2016;2 Avila MS, Journal of 
the American College of Cardiology, 2018;3 Pituskin, E, Journal of Clinical Oncology, 2016;4 Guglin M, Journal of the American 
College of Cardiology, 2019;5



Why Statins/Atorvastatin?

Riad, A, Cancer Research, 2009;1 Ramanjaneyulu SV, Journal of Physiology and Biochemistry, 2013;2 Seicean S, Journal of the 
American College of Cardiology, 2013;3 Abdel-Qadir H, Journal of the American Heart Assoc, 2021;4, Acar Z, Journal of the 
American College of Cardiology, 2011;5 Hundley WG, New England Journal of Medicine Evidence, 2022;6

• Experimental data,1,2 retrospective studies,3,4 and a small 
randomized trial 5 have reported either attenuation of 
anthracycline-associated LV dysfunction or a lower rate of 
heart failure.

HOWEVER

• A recent multicenter randomized trial of atorvastatin vs 
placebo did not show preservation of the LVEF at 24 
months.6 The 24-month LVEF was 58% in both the 
atorvastatin and placebo group.



STOP-CA Primary Study Procedures and Intervention

40mg/j



STOP-CA trial 
• Primary outcome: proportion who had a decline in the LVEF of ≥ 10% to less than 55%.

• Secondary outcome: proportion who had a decline in the LVEF of ≥ 5% to less than 55%



STOP-CA Primary Endpoint Results
proportion who had a decline in the LVEF of ≥ 10% to less than 55%

Incidence at 12 months

• 9 % in the atorvastatin group
 
• 22 % in the placebo group 

• P=0.002



STOP-CA Secondary Endpoint Results

• Decline in the LVEF of ≥ 5% from prior to 
chemotherapy to a final value of < 55% at 
12 months:

• 64 participants (21%) in the entire 
cohort

• 13% in the atorvastatin group 
• 29% in the placebo group 

• P=0.001



STOP-CA : en synthèse
• La façon d’évaluer le critère primaire peut expliquer le résultat: n’est-il 

pas le mieux adapté?

• Le bénéfice est là mais, sur un critère intermédiaire (la FEVG)

• La population : lymphome et anthracyclines : donc OK pour ces patients

Nécessité de plus d’études et d’un suivi plus long
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CLEAR-HARMONY

• Oral, once-daily, prodrug
• Inhibits ATP-citrate lyase
• Clinical ASCVD (97%) or heFH
• 2,330 patients, LDL-C >70
• 99% statin, 7% ezetimibe
• BA 180 mg daily vs. placebo
• 52 weeks

Ray et al. N Engl J Med 2019;380:1022

Bempedoic acid reduces LDL-C by 15%



CLEAR Outcomes Trial Design

Bempedoic Acid 180 mg/day

Matching Placebo

•≥1,620 primary
4-component MACE

•≥810 key secondary 
3-component MACE

•≥24 months follow up

Primary or secondary
4prevention patients  

with LDL-C ≥ 100 mg/dL

Statin intolerance

• Intolerance to 2 or more statins or 1 statin if unwilling to attempt
a second statin or advised by physician to not attempt second statin
Very low dose statin therapy permitted (< lowest approved dose).
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Primary and First Key Secondary Cardiovascular End Points
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Investigator-Reported Adverse Effects

Characteristic
Bempedoic Acid  

N=7001
Placebo  
N=6964

Serious Treatment Emergent Adverse event 25.2% 24.9%

Adverse event leading to drug discontinuation 10.8% 10.4%

Any muscle disorder 15.0% 15.4%

New onset diabetes 16.1% 17.1%

Elevated hepatic enzymes 4.5% 3.0%

Prespecified renal events 11.5% 8.6%

Gout 3.1% 2.1%

Cholelithiasis 2.2% 1.2%

Adjudicated tendon rupture 1.2% 0.9%



Bempedoic acid
• Agit sur la synthèse du cholestérol via ATP-citrate lyase ou ACL, en 

amont de l’HMG-CoA
• Action hypocholestérolémiante et anti-inflammatoire

LDL reduction

Alone 20 %

+ ezetimibe 38 %

+ ezetimibe + atorvastatine 10 mg 60 %
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Epidémiologie du diabète



Epidémiologie du diabète
En 2021

• 529 millions de diabétiques dans le monde
• Diabète de type 2 dans 96 % des cas

• Prévalence globale : 6,1 %  
• Afrique-moyen-Orient : 9,3 % (Qatar : 76,1 % chez les plus de 75 ans)
• Océanie: 12,3 %
• Prévalence globale projetée en 2050 : 10 %  



Epidémiologie du diabète
Prévalence selon la région du monde



Epidémiologie du diabète
Prévalence par âge selon la région du monde
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2023 ESC Guidelines for the 
management of 
cardiovascular disease in 
patients with diabetes
Official ESC Guidelines slide set
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Figure 1
Management of 
cardiovascular 
disease in patients 
with type 2 diabetes: 
clinical approach and 
key recommendations

Chez tout diabétique

A toute consultation

Rechercher des éléments pour 

• une maladie athérothrombotique
• une insuffisance cardiaque
• une maladie rénale chronique

Car il y a des traitements 
qui améliorent le pronostic
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Recommendations Class Level
Heart failure and diabetes 
Evaluation for heart failure in diabetes
If HF is suspected, it is recommended to measure BNP/NT-proBNP. I B
Systematic survey for HF symptoms and/or signs of HF is recommended at each 
clinical encounter in all patients with diabetes. I C

Diagnostic tests in all patients with suspected heart failure
12-lead ECG is recommended. I C
Transthoracic echocardiography is recommended. I C
Chest radiography (X-ray) is recommended. I C
Routine blood tests for comorbidities are recommended, including full blood count, 
urea, creatinine and electrolytes, thyroid function, lipids, and iron status (ferritin and 
TSAT).

I C

New recommendations (9) 
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Recommendations Class Level
Other treatments indicated in selected patients with HFrEF (NYHA class II–IV) and diabetes
Hydralazine and isosorbide dinitrate should be considered in self-identified Black 
patients with diabetes and LVEF ≤35% or with an LVEF <45% combined with a dilated 
LV in NYHA class III–IV despite treatment with an ACE-I (or ARNI), a beta-blocker, and 
an MRA, to reduce the risk of HF hospitalization and death.

IIa B

Digoxin may be considered in patients with symptomatic HFrEF in sinus rhythm 
despite treatment with sacubitril/valsartan or an ACE-I, a beta-blocker, and an MRA, 
to reduce the risk of hospitalization.

IIb B

Heart failure treatments in patients with diabetes and LVEF >40%
Empagliflozin or dapagliflozin are recommended in patients with T2DM and LVEF 
>40% (HFmrEF and HFpEF) to reduce the risk of HF hospitalization or CV death. I A

New recommendations (11) 
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Recommendations Class Level
Chronic kidney disease and diabetes 
Intensive LDL-C lowering with statins or a statin/ezetimibe combination is 
recommended. I A

A SGLT2 inhibitor (canagliflozin, empagliflozin, or dapagliflozin) is recommended in 
patients with T2DM and CKD with an eGFR ≥20 mL/min/1.73 m2 to reduce the risk of 
CVD and kidney failure.

I A

Finerenone is recommended in addition to an ACE-I or ARB in patients with T2DM and 
eGFR >60 mL/min/1.73 m2 with a UACR ≥30 mg/mmol (≥300 mg/g), or eGFR 25–60 
mL/min/1.73 m2 and UACR ≥3 mg/mmol (≥30 mg/g) to reduce CV events and kidney 
failure.

I A

Low-dose ASA (75–100 mg o.d.) is recommended in patients with CKD and ASCVD. I A

New recommendations (13) 
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

2019 Class Level 2023 Class Level
Chronic kidney disease and diabetes 
Treatment with the GLP-1 RAs 
liraglutide and semaglutide is 
associated with a lower risk of renal 
endpoints, and should be 
considered for diabetes treatment 
if eGFR is >30 mL/min/1.73 m2.

IIa B

A GLP-1 RA is recommended at an 
eGFR >15 mL/min/1.73 m2 to 
achieve adequate glycaemic 
control, due to low risk of 
hypoglycaemia and beneficial 
effects on weight, CV risk, and 
albuminuria.

I A

Revised recommendations (9)
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Figure 18
Pharmacological 
management to 
reduce cardiovascular 
or kidney failure risk 
in patients with type 
2 diabetes and 
chronic kidney 
disease
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Figure 8
Glucose-lowering 
treatment for 
patients with type 2 
diabetes and 
atherosclerotic 
cardiovascular 
disease to reduce 
cardiovascular risk
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

New recommendations (1)

Recommendations Class Level
Cardiovascular risk assessment in diabetes 
In patients with T2DM without symptomatic ASCVD or severe TOD, it is recommended 
to estimate 10-year CVD risk via SCORE2-Diabetes.

I B

Weight reduction in patients with diabetes 
It is recommended that individuals living with overweight or obesity aim to reduce 
weight and increase physical exercise to improve metabolic control and overall CVD 
risk profile.

I A

Glucose-lowering medications with effects on weight loss (e.g. GLP-1 RAs) should be 
considered in patients with overweight or obesity to reduce weight.

IIa B

Bariatric surgery should be considered for high and very high risk patients with BMI 
≥35 kg/m2 (≥Class II) when repetitive and structured efforts of lifestyle changes 
combined with weight-reducing medications do not result in maintained weight loss.

IIa B
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Figure 3
Cardiovascular risk categories in patients with type 2 diabetes
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Figure 7
Glucose-lowering 
treatment for 
patients with type 2 
diabetes to reduce 
cardiovascular risk 
based on the 
presence of 
ASCVD/severe target-
organ damage and 10-
year cardiovascular 
disease risk 
estimation via 
SCORE2-Diabetes
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Recommendations Class Level
In patients with T2DM without ASCVD or severe TOD at low or moderate risk, 
treatment with metformin should be considered to reduce CV risk. 

IIa C

In patients with T2DM without ASCVD or severe TOD at high or very high risk,
treatment with metformin may be considered to reduce CV risk. 

IIb C

In patients with T2DM without ASCVD or severe TOD but with a calculated 10-year 
CVD risk≥10%, treatment with a SGLT2 inhibitor or GLP-1 RA may be considered to 
reduce CV risk.

IIb C

Recommendation for glucose-lowering treatment for patients with type 
2 diabetes without ASCVD or severe TOD to reduce cardiovascular risk
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Figure 13
Assessment of 
lifestyle risk-factor 
components and 
stepwise lifestyle 
recommendations in 
patients with 
diabetes
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Les méthodes: vers une action sur les gènes



Le plein de nouveautés



Les méthodes





Synthèse
• LDL à la naissance: 0,32 g/l 
• Bénéfice d’un LDL à moins de 0,40 g/l en prévention secondaire
• Score calcique = 0 : corrélation LDL-CAD non établie

• HIV + =  statines
• Lymphome et anthracyclines: utilité d’une statine d’emblée
• Acide bempédoïque: traitement prochainement disponible

• France : moins de 4 % de diabétiques
• Diabète: toujours rechercher athérothrombose, IC et MRC

• Avenir: ARN et ADN cibles thérapeutiques


