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AVANT & APRES LES SGLT2i

Beta-blockers

X
RAAS blockers

X

➔ Bloquer 
l’activation neuro-
hormonale réflexe

➔ Autres approches ?
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Mode d’action primaire des inhibiteurs de SGLT2

➔ A target to primarily 
reduce glucose 
reabsorption

Alici RZ, Diabetes, 2019;68:248-57

Dapaglifozin
Empaglifozin
Canaglifozin
Sotaglifozin
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SGLT2i et traitement du diabète ? 
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L’échec des glitazones 

Thiazolinediones : agonistes PPAR-gamma = augmente la 
sensibilité à l’insuline des tissus périphériques

Effet sur l’HBa1c : 1 +- 0.3%

Juillet 2007, Nissen et al. NEJM
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Glifozine et risque d’insuffisance cardiaque chez le diabétique

Empa-REG outcomes
N Engl J Med 2015; 373:2117-2128

History of cardiac failure 10%

CANVAS program
Circulation. 2017;137:323–334

History of cardiac failure 7% (primary) to 17% (secondary)

DECLARE Timi 58
N Engl J Med 2019; 380:347-357
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Méta-analyse des essais des inhibiteurs SGLT2 sur les décès cardiovasculaires et les 
hospitalisations pour insuffisance cardiaque chez les patients diabétiques

Eur Heart J 2020;41(2):255-323

Lancet 2019;393:31-39

Les iSGLT2 sont recommandés chez les patients diabétiques de type 2 insuffisants 
cardiaques pour diminuer le risque d’hospitalisation pour insuffisance cardiaque sauf 

contre-indication (classe I, niveau A)
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➔ Add-on therapy
➔ 55% sans DNID

Placebo 
+ standard of carea

Dapagliflozin 10 mg 
+ standard of carea
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4744 patients

• ≥18 years of age 

• With or without T2D

• Diagnosis of symptomatic HFrEF 
(NYHA class II-IV) for ≥ 2 months

• LVEF ≤40% within last 12 months

• Elevated NT-proBNP 

• eGFR ≥30 mL/min/1.73 m2

• Stable SoC HFrEF treatment

Median follow-up: 18.2 monthsVisit 1 (enrollment)

Day -14
Visit 2 (randomization)

Day 0
Visit 6, etc.

Every 120 days

Visit 5

Day 120

Visit 3

Day 14
Visit 4

Day 60
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Multiples bénéfices

McMurray JJ NEJM 2019

5

0

0 321

4

3

2

1

Day 28

HR 0.51 (0.28-0.94)

p=0.03
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aPatients with an LVEF ≤40% were also included; bLV hypertrophy or LA enlargement; cBased on Chronic Kidney Disease-Epidemiology Collaboration Equation; 
dIncluding diuretics; eStratified by T2D status (established diagnosis/HbA1c ≥6.5% at enrollment).

1. Solomon SD et al. Eur J Heart Fail. 2021;23(7):1217-1225; 2. Solomon SD et al. JACC Heart Fail. 2022;10(3):184-197; 3. Solomon SD et al. Online ahead of 
print. N Engl J Med. 2022.

Placebo 

Dapagliflozin 10 mg 
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6263 Patients
• ≥40 years of age with or without T2D 

• LVEF >40%a and evidence of structural heart 
diseaseb within 12 months

• Symptomatic NYHA Class II-IV HF at 
enrollment and typical signs/symptoms of HF 
≥6 weeks before enrollment with at least 
intermittent need for diuretic treatment

• Elevated NT-proBNP levels

• eGFRc ≥25 mL/min/1.73 m2

• Ambulatory or hospitalized off IV HF therapyd

for ≥24 hours

Secondary EndpointsPrimary Endpoint

• Time to first occurrence of any component of the 

composite of CV death or worsening HF events 

(hHF or urgent HF visit)

❖ Full patient population

❖ Patients with LVEF <60%

• Total number of HF events (first and recurrent) and CV deaths in the full 
patient population and in patients with LVEF <60%

• Change from baseline in KCCQ-TSS at 8 months

• Time to occurrence of CV death

• Time to occurrence of death from any cause

Visit 7

Day 480
Visit 1 (enrollment)

Day -21

Visit 2

Day 1
Visit 6

Day 360

Visit 5

Day 240
Visit 3

Day 30

Visit 4

Day 120

Visit 8

Day 600

Median follow-up: 2.3 years

DELIVER

SGLT2i and HF with mildly reduced or preserved LVEF
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Le seul traitement efficace pour l’ICFEP

Placebo

455 events

7.2 (6.5-7.8) per 100py

Dapagliflozin

368 events

5.6 (5.1-6.2) per 100py

HR 0.79,  95% CI 0.69-0.91

P = 0.001
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Placebo

261 events

3.8 (3.3-4.3) per 100py

Dapagliflozin

231 events

3.3 (2.9-3.8) per 100py

HR 0.88, 95% CI 0.74-1.05

P = 0.17
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Worsening Heart Failure 

(HF Hospitalization + Urgent HF Visit) Cardiovascular Death



2019 : Gli…quoi ?

19/05/2025

2023 : La première classe 
thérapeutique indiquée dans 

toutes les formes d’insuffisance 
cardiaque
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Effets myocardiques directs et indirects des SGLT2i

➔ Action directe sur le myocarde / 
cardiomyocytes

➔ Amélioration des conditions de 
pré et post-charge, sur un lien 
cardio-rénal

Hypothèses +++
Data  - - -



19/05/2025 15

Effets myocardiques directs et indirects des SGLT2i

Hypothèses +++
Data  - - -



Un effet Métabolo-diurétique ?
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SGLT2i and natriuresis ?

Glycosuria-driven natriuresis and osmotic diuresis 
Initial fluid loss (1-2 Kgs) in the initial 2 weeks after initiation
Then stabilizes 

This effect is increased in heart 
failure patients ?

Vallon V. Am J Hypertension, 2024
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SGLT2i and interstitial volume ?

Congestive heart failure

Interstitial oedema ++

SGLT2 inhibitors

Reduce intersitial 
volume with minimal 
change in blood volume

Loop diuretics

Reduce intravascular 
blood volume and 
interstitial retention

> SGLT2i will in turn limit the aberrant reflex neurohormonal stimulation that occurs in 
the setting of intravascular depletion ?
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SGLT2i and ketone bodies : the fastin—like response
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No impact on cardiac energy metabolism in patients

EMPA-VISION (Assessment of Cardiac Energy Metabolism, Function and Physiology in Patients With Heart Failure Taking 
Empagliflozin)
Double-blind, placebo controlled, randomised study ; N=72 HFpEF and HFrEF patients
Primary endpoint: cardiac phosphocreatine:ATP ratio (PCr/ATP) from baseline to week 12, determined by phosphorus 
magnetic resonance spectroscopy at rest and during peak dobutamine stress 

HFrEF HFpEF

Hundertmark M. et al, Circulation 2023 (22): 1654-69
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SGLT2-independent effects of SGLT2i ? Look at NHE1

SGLT2 is not expressed in 
cardiomyocytes

NHE1: sodium – hydrogen 
exchanger 1
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SGLT2i and indirect calcium regulation ?

➔ Direct inhibitory effect on the cardiac sodium – hydrogen exchanger (NHE)

Heart Failure Heart Failure + glifozine

➔ Diastolic calcium levels will be reduced 
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SGLT2i and CAMKII activity

- Upregulation of CAMKII in heart failure 
with reduced DF, HCM, diabetic heart 
failure 

- Indirect inhibition of CAMKII hyper-
activity by SGLT2i

- Reduction of deleterious effect including 
myocyte apoptosis

Trum et al. Biochim Biophys 
Acta Mol Basis Dis 2020
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SGLT2i and the sympathetic system ?

SGLT2i have sympathoinhibitory effects

Could be linked to a reduction in renal 
stress with resultant inhibition of the 
renal afferent sympathetic activation

SGLT2i > Kidney > heart ?

Sano et al. 2019 JACC BTS
Verma et al. 2018



Eur Heart J, Volume 42, Issue 36, 21 September 2021, Pages 3727–3738, https://doi.org/10.1093/eurheartj/ehab560

The content of this slide may be subject to copyright: please see the slide notes for details.

Effect of dapagliflozin on ventricular arrhythmias, resuscitated 

cardiac arrest, or sudden death in DAPA-HF

5.9%

7.4%

https://doi.org/10.1093/eurheartj/ehab560
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SGLT2i and other direct cardiac effects

- Reduction in low-grade inflammation : systemic reduction in inflammasome 
(through inhibition of NLRP3)

- Improved bioenergetics with easier use of ketones by cardiomyocytes 
➔ improvement in the metabolic switch sugar : fatty acids to produce ATP

- Improved mitochondrial function and reduced ROS



27

And if it was the kidney ?
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The nephroprotective effects of SGLT2i

Vallon V. Am J Hypertension, 2024
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And if it was the kidney ?
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En conclusion

• Après de nombreuses années où la pharmacologie de l’insuffisance 
cardiaque à fraction d’éjection réduite était centrée sur le blocage de 
l’activation des systèmes neuro-hormonaux, de nouvelles cibles 
thérapeutiques plus « cardio-centrées » sont maintenant disponibles

• Les inhibiteurs de SGLT2 vont s’imposer comme une nouvelle classe 
majeure du traitement de l’insuffisance cardiaque systolique

• L’élargissement de l’arsenal thérapeutique va poser la question du 
positionnement de chaque molécule et de leur combinaison

• L’insuffisance cardiaque à fraction d’éjection préservée n’est plus orpheline 
en termes de traitements ➔ iSGLT2 



Thank you for your attention
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Clinical Investigations Center, Hôpital Européen Georges Pompidou
& Team 7 Paris Cardiovascular Research Center
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