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Diabète & insuffisance cardiaque  
L’association diabète et insuffisance cardiaque est fréquente

30 à 40 % des patients inclus dans des études dans l’IC sont diabétiques

Risque de survenue d’une insuffisance cardiaque augmente d’~ 15-20 % pour + 1 % HBa1c.



Diabète & insuffisance cardiaque:

Les liaisons dangereuses 



Interaction physio-pathologique entre le rein et le cœur

1. Muralidaran Y, et al. J Diabetes Metab. 2015, 6:10. 2. Sattar N, et al. Diabetologia. 2016;59(7):1333-1339. 3. Wanner C, Am J Cardiol. 2017;120(1S):S59-S67. 4. Sattar N, et al. Circulation. 
2018;138:7–9. 5. Mazidi M, et al. J Am Heart Assoc. 2017;6(6):e004007.
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CV outcome trials with novel anti-diabetic treatments

Hiddo L. Heerspink ; ESC 2021



En ajout au traitement standard

Empagliflozine
10 mg  

Placebo
Empagliflozine

25 mg 

Randomisation
7 020 patients diabétiques de type 2

Usage d'un hypotenseur
95 %

Usage de statine
77 %

Usage d‘AAS
83 %

Zinman B. et al., N Engl J Med, 2015: 373(22):2117-28
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EMPA-REG OUTCOME® :
Une étude majeure pour les patients DT2
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Empagliflozine réduit le taux d'événements CV majeurs

Critère  principal d’évaluation =  décès CV, IM non fatal, AVC non fatal

*En traitement d'appoint.  Résultat obtenu en groupant les patients sous empagliflozine 10mg et empagliflozine 25mg

CV, cardiovasculaire; IM, infarctus du myocarde; AVC, accident vasculaire cérébral

Zinman B, et al. N Engl J Med 2015;373:2117–2128. 

Empagliflozine* a réduit le risque de décès CV, d’IM non fatal 
ou d’AVC non fatal de 14 % 

14%

RRR
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Empagliflozine réduit le taux de mortalité CV et de 

mortalité totale

* En traitement d'appoint

Zinman B, et al. N Engl J Med 2015;373:2117–2128

Décès dû à des causes CV

-38 % de RRR avec 
l'empagliflozine

Mortalité totale

-32 % de RRR avec l'empagliflozine

Empagliflozine* a réduit la mortalité CV de 38 % et a amélioré la survie en réduisant 

la mortalité totale de 32 %

38%

RRR

32%

RRR



Zinman B, et al. N Engl J Med 2015;373:2117–2128
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Nouvelle Classification de l’IC selon FEvg

HFrEF HFpEF

HFmrEF



Etudes randomisées sur les inh-SGLT2 dans l’insuffisance cardiaque



Dapagliflozin in Patients with Chronic HFrEF With or Without T2D

15

aPatients were treated according to regional standard of care for HF. Dose reduction or discontinuation of s tandard of care th erapy was discouraged unless all other measures failed. Changes in standard of care 
medications was at the discretion of the investigator; bDefined as sustained eGFR <15 mL/min/1.73m2, chronic dialysis treatment, or receiving a  renal transplant.
1. McMurray JJV et a l . Article and supplementary appendix. Eur J Heart Fail. 2019;21:665-675; 2. McMurray JJV et a l . N Engl J Med. 2019; 381:1995-2008; 3. Study NCT03036124. Cl inicalTrials.gov website; 4. 
McMurray JJV et a l . Eur J Heart Fail. 2019;21:1402-1411.

Target primary endpoint events: 8441

Median follow-up: 18.2 months2

Completion: July 20193

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

Visit 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

Secondary Endpoints

• Time to first occurrence of either of the components of the composite: CV 
death or hHF

• Total number of (first and recurrent) hHF and CV death
• Change from baseline measured at 8 months in the total symptom score of the 

KCCQ
• Time to first occurrence of any of the components of the composite: ≥50% 

sustained decline in eGFR or reaching ESRDb or renal death
• Time to death from any cause

Primary Endpoint

• Time to first occurrence of any of the 

components of the composite: 

CV death or hHF or an urgent HF visit



The Largest SGLT2i Development Programa Worldwide1-4

First and Largest SGLT2i HFrEF Trial 

to Successfully Improve Outcomes and Symptoms2,5

N=4744

DAPA-HF Overview5

55%

No T2D

45%

T2D
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Inclusion Criteria: ≥18 years with or without T2D, 
LVEF ≤40%, NYHA class II-IV, elevated NT-proBNP, 

eGFR ≥30 mL/min/1.73 m2, stable SoC HFrEF treatment

DAPA 10 mg
n=2373

Placebo
n=2371

Significant Reduction in Composite

of CV Death or Worsening HF5,b

26% RRR
HR 0.74 (0.65-0.85)

p<0.001

NNT=21

CV Death6

18% RRR

p=0.029

hHF6

30% RRR

p=0.00003
[Includes urgent HF v isits]

DAPA-HF Safety5,7

DAPA was well-tolerated in patients with and without T2D 

Adverse events rarely led to discontinuation of treatment

No events of major hypoglycemia or DKA in patients without T2D

Risk of both first and 

recurrent hHF events13

HF symptom improvement 

more common and deterioration

less common14

Significantly reduced risk

of CV death or worsening 

HFb as early as15

DAPA is the only SGLT2i approved for HFrEF16,17

Proven benefit highlighted in an HFA-ESC Position Paper18

Day   

28

Consistent Benefit Across a Broad 

and Representative Population
T2D/No T2D7

Background HF therapy8

Diuretic use and dose9

Baseline LVEF10

NT-proBNP11

eGFR12

Reduction in all-cause 

mortality (p=0.022c)6



Heart Failure Characteristics

IQR = interquartile range; NT-pro BNP = N-terminal pro-B-type natriuretic peptide; NYHA = New York Heart Association. 

McMurray JJV et al. N Engl J Med. 2019;381:1995-2008.

Characteristic
Dapagliflozin 10 mg 

(n=2373)
Placebo 

(n=2371)

NYHA functional classification, n (%)

II 1606 (67.7) 1597 (67.4)

III 747 (31.5) 751 (31.7)

IV 20 (0.8) 23 (1.0)

Left ventricular ejection fraction, % 31.2 ± 6.7 30.9 ± 6.9

Median NT-proBNP (IQR), pg/mL 1428 (857, 2655) 1446 (857, 2641)

Principal cause of heart failure, n (%)

Ischemic 1316 (55.5) 1358 (57.3)

Non-ischemic 857 (36.1) 830 (35.0)

Unknown 200 (8.4) 183 (7.7)

17



Medical History

aIncludes 156 patients with previously undiagnosed diabetes (HbA1c ≥6.5% at Visits 1 and 2); bEither implantable cardioverter-defibrillator or cardiac resynchronization therapy with a defibril lator; cCardiac-
resynchronization therapy with or without a defibril lator.

GFR = glomerular fi ltration rate; HbA1c = glycated hemoglobin. 

McMurray JJV et al. Article and online protocol. N Engl J Med. 2019;381:1995-2008.

Characteristic
Dapagliflozin 10 mg

(n=2373)
Placebo 
(n=2371)

Hospitalization for heart failure, n (%) 1124 (47.4) 1127 (47.5)

Atrial fibrillation, n (%) 916 (38.6) 902 (38.0)

Diabetes mellitusa, n (%) 993 (41.8) 990 (41.8)

Estimated GFR, mL/min/1.73 m2 66.0 ± 19.6 65.5 ± 19.3

Estimated GFR 30-60 mL/min/1.73 m2, n/total N (%) 962/2372 (40.6) 964/2371 (40.7)

Device therapy, n (%)

Implantable cardioverter-defibrillatorb 622 (26.2) 620 (26.1)

Cardiac-resynchronization therapyc 190 (8.0) 164 (6.9)

18



Majority of Patients in DAPA-HF Did Not Have Type 2 Diabetes

HbA1c = glycated hemoglobin; T2D = type 2 diabetes.

Petrie MC et al. JAMA. 2020;323:1353-1368.

45%55%

N=4744

No T2D T2D

T2D (n=2139)

• Pre-existing diagnosis of T2D: n=1983; 41.8%

• Previously undiagnosed T2D(HbA1c ≥6.5%at Visits 1 and 2): n=156; 3.3%

No T2D (n=2605)

• Normal HbA1c (HbA1c <5.7% at Visits 1 and 2): n=839; 17.7%

• Prediabetes (HbA1c ≥5.7-<6.5% at Visit 1 or 2): n=1748; 36.8%

• HbA1c single measurement <5.7% or not available: n=18; 0.4%

19



Primary Endpoint: CV Death or hHF or an Urgent HF Visit

ARR = absolute risk reduction; CV = cardiovascular; DAPA = dapagliflozin; HF = heart failure; hHF = hospitalization for heart failure; HR = hazard ratio; NNT = number needed to treat; RRR = relative risk reduction.

1. McMurray JJV et al. N Engl J Med. 2019;381:1995-2008; 2. Sabatine MS et al. Presented at: AHA Scientific Sessions; November 16-18, 2019; Philadelphia, PA.
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DAPA
16.3%

Placebo
21.2%

HR (95% CI)
0.74 (0.65–0.85)

p-value
<0.001 26%

RRR

4.9% ARR

NNT=21 

Number at Risk

5

0

0 321

4

3

2

1

Day 28

HR 0.51 (0.28-0.94)
p=0.03

Primary endpoint 

was statistically 

significant as 

early as Day 28
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Components of the Primary Endpoint

aWorsening HF includes hHF or urgent HF visit.

ARR = absolute risk reduction; CV = cardiovascular; DAPA = dapagliflozin; HF = heart failure; hHF = hospitalization for heart failure; HR = hazard ratio; PBO = placebo; RRR = relative risk reduction. 

1. McMurray JJV et al. N Engl J Med. 2019;381:1995-2008; 2. McMurray J. Presented at: ESC Congress; August 31-September 4, 2019; Paris, France.
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2346641219163620912230227923302371Placebo

2326711242166421272248229323392373DAPA 10 mg

Number at Risk
Months from Randomization 

Worsening HF Eventa CV Death

DAPA PBO HR (95% CI) p-value2

10.0% 13.7% 0.70 (0.59-0.83) 0.00003

30%

RRR

ARR 3.7%

18%

RRR

ARR 1.9%

DAPA PBO HR (95% CI) p-value2

9.6% 11.5% 0.82 (0.69-0.98) 0.029
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Hospitalization for Heart Failure (hHF)

ARR = absolute risk reduction; DAPA = dapagliflozin; HR = hazard ratio; PBO = placebo; RRR = relative risk reduction. 

1. McMurray JJV et al. N Engl J Med. 2019;381:1995-2008; 2. Docherty KF et al. Circulation. 2020;142:1623-1632.
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DAPA PBO HR (95% CI) p-value2

9.7% 13.4% 0.70 (0.59-0.83) <0.0001

30%
RRR

3.7% ARR
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Primary Outcome: CV Death, hHF, or Urgent HF Visit by Diabetes Status1

aIncludes 1983 patients with a pre-existing diagnosis of diabetes and 156 patients with previously undiagnosed diabetes (HbA1c ≥6.5% at Visits 1 and 2); bNominal p-value; cNNT = 1/ARR; dA non-significant result 
for an interaction test can be interpreted as consistency of effect across the subgroup.2

1. Petrie MC et al. JAMA. 2020;323:1353-1368; 2. Alosh M et al. J Biopharm Stat. 2015;25:1161-1178.

Dapagliflozin significantly reduced the primary endpoint, regardless of diabetes status
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Interaction p-value=0.80d

DAPA
13.2%

Placebo
17.7%

HR (95% CI)
0.73 (0.60–0.88)

p-value
0.002b

25%

RRR

ARR 5.5%

NNT=19c

27%

RRR

ARR 4.5%

NNT=23c

DAPA
20.0%

Placebo
25.5%

HR (95% CI)
0.75 (0.63–0.90)

p-value
0.002b

Diabetes vs. No Diabetes
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CV Death by Diabetes Status1

aIncludes 1983 patients with a pre-existing diagnosis of diabetes and 156 patients with previously undiagnosed diabetes (HbA1c ≥6.5% at Visits 1 and 2); bA non-significant result for an interaction test can be 
interpreted as consistency of effect across the subgroup.2

1. Petrie MC et al. JAMA. 2020;323:1353-1368; 2. Alosh M et al. J Biopharm Stat. 2015;25:1161-1178.
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DAPA
11.3%

Placebo
13.9%

HR (95% CI)
0.79 (0.63–1.01)

p-value
0.06

21%

RRR

ARR 2.7%

DAPA
8.2%

Placebo
9.6%

HR (95% CI)
0.85 (0.66–1.10)

p-value
0.23

15%

RRR

ARR 1.4%

Diabetes vs. No Diabetes



Dapagliflozin Reduced the Incidence of New Onset 
T2DMa in the Population without T2DM at Baseline

aDefined as an HbA1c ≥6.5% on 2 consecutive visits OR a diagnosis of T2D made by the patient’s personal physician and prescribed a glu cose lowering medication; bDefinition of prediabetes per ADA; cDefinition of 
prediabetes per International Expert Committee; dHR using the Fine & Gray model, accounting for competing risk of mortality, 0.69 (95% CI, 0.50 -0.95).  ADA = American Diabetes Association; ARR = absolute risk 
reduction; DAPA = dapagliflozin; HbA1c = glycated hemoglobin; HR = hazard ratio; PBO = placebo; RRR = relative risk reduction ; T2D = type 2 diabetes; yrs = years.  

Inzucchi SE, et al. Diabetes Care. 2021; 44:586-594. 

New Onset T2DMa: 157/2605 (6.0%)

HbA1c 5.7-6.4%b at baseline: 95.5%

HbA1c 6.0-6.4%c at baseline: 86.6%

Placebo

DAPA 10 mg

n/N (%) Rate/100 patient yrs HR (95% CI) p-value

DAPA 10 mg 64/1298 (4.9) 3.4
0.68 (0.50-0.94)d 0.019

PBO 93/1307 (7.1) 5.0

Months Since Randomization
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Dapagliflozin Significantly Attenuated eGFR Decline After 14 Days in 
Patients With and Without T2DM1

a Includes 1983 patients with a pre-existing diagnosis of diabetes and 156 patients with previously undiagnosed diabetes (HbA1c ≥6.5% at Visits 1 and 2)2; bChange in eGFR per year; cDifference in slopes. DAPA = dapagliflozin; 
eGFR = estimated glomerular fi ltration rate; HbA1c = glycated hemoglobin; T2D = type 2 diabetes.  Jundh PS et al. Circulation. 2021; 143:298-309.  
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No T2DMT2DMa

Acute (Day 0-14) Chronic (Day 14-720)

Slopeb (95% CI) p-valuec Slopeb (95% CI) p-valuec

DAPA -98.61 (-110.09 to -87.12)
<0.001

-2.05 (-2.36 to -1.75)
<0.001

Placebo -30.47 (-41.85 to -19.08) -3.11 (-3.42 to -2.80)

Acute (Day 0-14) Chronic (Day 14-720)

Slopeb (95% CI) p-valuec Slopeb (95% CI) p-valuec

DAPA -122.26 (-134.82 to -109.69)
<0.001

-1.29 (-1.78 to -0.80)
<0.001

Placebo -26.00 (-38.70 to -13.31) -3.56 (-4.06 to -3.06)
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Benefit of Dapagliflozin Was Consistent Regardless of Baseline LVEF Category 

aWorsening HF includes hHF or urgent HF visit; bA non-significant result for an interaction test can be interpreted as consistency of effect across the subgroup.2

1. Dewan P et al. Article and supplementary appendix. Eur J Heart Fail. 2020;22:1247-1258; 2. Alosh M et al. J Biopharm Stat. 2015;25:1161-1178.
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Baseline LVEF

CV death or worsening HFa CV death

All-cause deathWorsening HFa
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Dapagliflozin
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DAPA-HF Summary

• Dapagliflozin provided a statistically-significant and clinically meaningful reduction in the composite 

of CV death or worsening HF eventsa and improvement in HF symptoms, when compared to placebo 

in patients with HFrEF, both with and without T2D.1,2

– Consistent benefit in the primary endpoint across the broad range of patients with HFrEF including:

• Dapagliflozin is the first SGLT2 inhibitor to demonstrate a significant and clinically meaningful 

reduction in both the CV death and worsening HFa components of the primary composite endpoint 

as well as a reduction in all-cause mortality.2,9,10

• The safety findings of DAPA-HF, in patients with and without T2D, were consistent with the well-

established safety profile of dapagliflozin and the rate of treatment discontinuation was low.1-3

• Dapagliflozin is one of the SGLT2 inhibitor approved for HFrEF.11,12
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T2D/No T2D3

Background HF therapy4

Diuretic use and dose5

Baseline LVEF6

Baseline NT-proBNP7

eGFR8

ACEI/ARB MRA Beta-blocker Dapagliflozin

Foundational HFrEF Therapies Proven to Reduce Mortality13

ARNIb



DAPA-HF : la dapagliflozine prévient arythmies ventriculaires, arrêts cardiaques 

ressuscités et morts subites dans l’insuffisance cardiaque à FEVG altérée

• James Curtain (Glasgow, Royaume-Uni et Irlande du Nord) : "DAPA-HF".

• Cette étude complémentaire sur base de DAPA-HF a étudié les effets de la prise quotidienne de 10 mg 
de dapagliflozine sur les évènements rythmiques chez ces patients.

• Le traitement par dapagliflozine diminue la survenue du critère de jugement principal rythmique de 21 % 
IC 95 % (0.63-0.99) p = 0.037 (Figure 1).
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EMPEROR-Reduced: Empaglifozin Significantly Reduced Risk of 
CV Death or HF Worsening on top of SoC

Placebo

Empagliflozin
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HR 0.75
(95% CI 0.65, 0.86)

p<0.001

Empagliflozin: 

361 patients with event
Rate: 15.8/100 patient-years
Placebo: 

462 patients with event
Rate: 21.0/100 patient-years
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Patients at risk

Placebo

Empagliflozin

1867 1715 1612 1345 1108 854 611 410 224 109

1863 1763 1677 1424 1172 909 645 423 231 101

NNT = 19
RRR
25%

ARR
5.2%

Packer et al. NEJM 2020. DOI: 10.1056/NEJMoa2022190.

2850 Patients





DAPA-HF and EMPEROR-Reduced Study Designs

1. McMurray JJV et al. Article and study protocol. N Engl J Med. 2019;381:1995-2008; 2. Study NCT03057977. ClinicalTrials.gov website; 3. Packer M et al. Eur J Heart Fail. 
2019;21:1270-1278; 4. Packer M et al. N Engl J Med. 2020;383:1413-1424.

DAPA-HF1 EMPEROR-Reduced2,3,4

Interventions Dapagliflozin 10 mg daily or placebo (1:1) Empagliflozin 10 mg daily or placebo (1:1)

Key inclusion 
criteria

• Patients ≥18 years of age
• NYHA Class II-IV HFrEF (LVEF ≤40%) 
• Elevated NT-proBNP at enrollment (Visit 1)

• NT-proBNP ≥600 pg/mL or
• NT-proBNP ≥400 pg/mL if hHF within previous 12 months or
• NT-proBNP ≥900 pg/mL if concomitant AF/AFL (irrespective of 

hHF hx)

• eGFR ≥30 mL/min/1.73 m2 

• 55% without T2D

• Patients ≥18 years of age (Japan: ≥20 years of age) 
• NYHA Class II-IV HFrEF (LVEF ≤40%)
• Elevated NT-proBNP

• LVEF ≤30%: ≥600 pg/mL (≥1200 pg/mL if concomitant AF)
• LVEF ≥31% to ≤35%: ≥1000 pg/mL (≥2000 pg/mL if concomitant AF)
• LVEF ≥36% to ≤40%: ≥2500 pg/mL (≥5000 pg/mL if concomitant AF)
• hHF ≤12 months: ≥600 pg/mL (≥1200 pg/mL if concomitant AF)

• eGFR ≥20 mL/min/1.73 m2

• ~50% without T2D

Key exclusion 
criteria

• MI, UA, stroke, TIA, or CV procedure/surgery in previous 12 weeks
• Acute decompensated HF 
• SBP <95 mm Hg or symptomatic hypotension
• T1D
• Recent treatment/intolerance to SGLT2 inhibitor

• MI, CABG, other major CV surgery, stroke, or TIA in previous 90 days
• Acute decompensated HF
• SBP ≥180 or <100 mm Hg or symptomatic hypotension
• Recent treatment/intolerance to SGLT2 inhibitor

Sample size N=4744 N=3730

Median follow-
up

18.2 months 16 months



DAPA-HF and EMPEROR-Reduced Patient Populations

1. McMurray JJV et al. Eur J Heart Fail. 2019;21:1402-1411; 2. McMurray JJV et al. N Engl J Med. 2019;381:1995-2008; 3. Packer M et al. 
N Engl J Med. 2020; 383:1413-1424.

DAPA-HF1,2 EMPEROR-Reduced3,a

HF 
characteristi
cs

• NYHA functional Class II: 68%
• Mean KCCQ: 68
• Mean LVEF: 31%
• Median NT-proBNP: 1437 pg/mL
• Prior hHF: 47%

• NYHA functional Class II: 75%
• Mean KCCQ: NR 
• Mean LVEF: 27%
• Median NT-proBNP: 1926 pg/mL 
• Prior hHF (≤12 months): 31%

History & 
co-morbidity

• Without T2D: 55%
• Median BMI: 27 kg/m2

• Prior MI/Coronary Revascularization:44% MI, 34% PCI and 
17% CABG

• Hx of HTN/Stroke: 74%/10%
• Mean eGFR: 66 mL/min/1.73 m2

• Without T2D: 50%
• Median BMI: 28 kg/m2

• Prior MI/Coronary Revascularization: NR
• Hx of HTN/Stroke: 72%/NR

• Mean eGFR: 62 mL/min/1.73 m2

Background 
therapy

• ACEI/ARB/ARNI: 94%
• ACEI/ARB: 83%
• ARNI: 11%

• Beta-blocker: 96%
• MRA: 71%
• Diuretics: 93%
• Digoxin: 19%
• CRT: 7%
• ICD: 26%

• ACEI/ARB/ARNI: 90%
• ACEI/ARB: 69%
• ARNI: 21%

• Beta-blocker: 95% 
• MRA: 73%
• Diuretics: NR
• Digoxin: NR
• CRT: 12%
• ICD: 32%



Select Outcomes from the DAPA-HF and EMPEROR-Reduced Trials

aAlso includes urgent HF visit; bNominal p-value.
1. McMurray JJV et al. N Engl J Med. 2019;318;1995-2008; 2. Ponikowski P et al. Presented at: ACC Annual Scientific Sessions with WCC Virtual Meeting; March 28-30, 2020; 3. McMurray J. Presented at ESC 
Congress; August 31-September 4, 2019; Paris, France; 4. Packer M et al. N Engl J Med. 2020; 383:1413-1424.

DAPA-HF1,2,3

(N=4744)
Outcome

EMPEROR-Reduced4

(N=3730)
Composite of hHF/CV death (primary outcome)                                                   

0.74 (0.65-0.85)a HR (95% CI) 0.75 (0.65-0.86)
DAPA 11.6 vs. PBO 15.6 Rate per 100 patient-years EMPA 15.8 vs. PBO 21.0 

<0.001 p-value <0.001
Hospitalization for HF

0.70 (0.59-0.83) HR (95% CI) 0.69 (0.59-0.81)
DAPA 6.9 vs. PBO 9.8 Rate per 100 patient-years EMPA 10.7 vs. PBO 15.5 

<0.0001 p-value NR
CV death

0.82 (0.69-0.98) HR (95% CI) 0.92 (0.75-1.12)
DAPA 6.5 vs. PBO 7.9 Rate per 100 patient-years EMPA 7.6 vs. PBO 8.1 

0.029 p-value NS
All-cause death

0.83 (0.71-0.97) HR (95% CI) 0.92 (0.77-1.10)
DAPA 7.9 vs. PBO 9.5 Rate per 100 patient-years EMPA 10.1 vs. PBO 10.7 

0.022b p-value NS

This chart does not imply comparable or superior efficacy/safety profiles. Each study was placebo-controlled and no direct 

comparisons to the other SGLT2 inhibitor were included. Please refer to study publications for additional information. 



Mode d’action des inhibiteurs du SGLT2

Basé sur Chao E et al, Nature Reviews Drug Discovery 9, 551-559



A.-J. Scheen Médecine des maladies Métaboliques - Février 2018 - Vol. 12 - N°1

Effets bénéfiques des inhibiteurs des SGLT2

C



Inhr SGLT2: Protection CV

1. Réduction de l'activation du RAAS (protection cardio-vasculaire)

2. Réduction du volume plasmatique / extravasculaire (cardio-protection)

3. Amélioration du métabolisme énergétique du cœur (cardio-protection)

4. Amélioration du contrôle du diabète (endocrino-protection)

5. Réduction de poids (80 kcal / jour - 1 kg)

6. Réduction de la PA (3 mmHg sys)

7. Réduction de l'athérosclérose 

(↓ HbA1c, ↑ sécrétion d'acide urinique)

8. Diurèse osmotique

9. Réduction de la congestion (<10% ↓ NT-proBNP)

10. Réduction de l'hypertension intra-glomérulaire 

(néphro-protection)?

Verbrugge F, Mullens W, et al. Cur Cardiovasc Risk Rep 2015
Verbrugge F, Mullens W, et al. Circ Heart Fail Rep 2017



Consensus 2018 ADA/EASD dans le DT2

Après metformine en première intention :

Privilégier les médicaments qui ont fait

leur preuve en termes de prévention

cardiovasculaire et rénale.

Deux classes thérapeutiques indiquées 

avec un ordre hiérarchique

1/ I-SGLT2

2/ AR-GLP1

Davies JM. Diab care 2018

Insuffisance cardiaque

ou maladie rénale





European Heart Journal 2021

2021 ESC Guidelines for HFrEF

https://www.cardio-online.fr/var/cardio/storage/images/media/cardio/images/congres/folder/esc-2021/guidelines/heart-failure/figure2-management-of-patients-with-hfref/6032023-1-fre-FR/Figure2-management-of-patients-with-HFrEF.jpg


Bauersachs J. Eur Heart J. 2021. doi:10.1093.eurheartj.ehaa1012
Maddox TM, et al. J Am Coll Cardiol. 2021. doi:10.1016/j.jacc.2020.11.022

https://www.cardio-online.fr/var/cardio/storage/images/media/cardio/images/congres/folder/esc-2021/guidelines/heart-failure/figure3-management-of-hfref/6032050-1-fre-FR/Figure3-Management-of-HFrEF.jpg


Remboursement dans l’IC
La spécialité pharmaceutique à base de FORXIGA (dapagliflozine) est remboursée si elle est utilisée chez 

les bénéficiaires adultes pour le traitement de l’insuffisance cardiaque chronique symptomatique à fraction 

d’éjection réduite, en complément à un traitement standard.

La spécialité est remboursée si au début du traitement avec la spécialité pharmaceutique à base de 

dapagliflozine les conditions cumulatives suivantes sont remplies:

1. L’état du bénéficiaire correspond à:

une classe NYHA (New York Heart Association) II;

Ou une classe NYHA III;

Ou une classe NYHA IV;

2. Le bénéficiaire ne souffre pas de diabète de type 1
3. Fraction d’éjection ventriculaire gauche < = 40% (objectivée par échocardiographie)

b) Le nombre de conditionnements remboursables tiendra compte d’une posologie maximale de 10 mg 
(dapagliflozine) par jour.

JARDIANCE® (Empaglifozine) sera remboursé pour le traitement des adultes souffrant d'insuffisance 

cardiaque chronique symptomatique avec fraction d'éjection réduite (ICFEr)1 à partir du 1er juin 2022.



Efficacy and Safety of Empagliflozin in Hospitalized Heart Failure 

Patients: Main Results From the EMPULSE Trial

530 patients 





Empagliflozin (10 mg)

EMPEROR-Preserved – empagliflozin versus placebo

▪ Goal: 5720 patients

▪ Estimated completion: 2020

Dapagliflozin (10 mg)

DELIVER – dapagliflozin versus placebo

• Goal: 4700 patients

• Estimated completion: 2021

Quid de l’HFpEF ?





EMPEROR-Preserved - Une révolution ! 

Premier traitement efficace de l’insuffisance cardiaque à FEVG préservée

5988 patients avec insuffisance cardiaque 
FEVG > 40%, avec ou sans diabète. 
Suivi de 26 mois



Empagliflozin in Heart Failure With a Preserved 

Ejection Fraction ≥50% 

Results From the EMPEROR-Preserved Clinical 

Trial

Stefan D. Anker, MD, PhD

AHA 2021

AHA 2021







Secondary Endpoints

Dapagliflozin Evaluation to Improve the Lives of Patients With Preserved Ejection Fraction Heart Failure

51

CV = cardiovascular; HF = heart failure; hHF = hospitalization for heart failure; IV = intravenous; KCCQ = Kansas City Cardio myopathy Questionnaire; LVEF = left ventricular ejection fraction; NT-proBNP = N-terminal proB-
type natriuretic peptide; NYHA = New York Heart Association.

Study NCT03619213. ClinicalTrials.gov website. 

Placebo 
+ standard of care

Dapagliflozin 10 mg 
+ standard of care
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~6100 Patients
• ≥40 years of age 

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

• LVEF >40% and evidence of structural heart 
disease within 12 months of enrollment

• Elevated NT-proBNP levels

• Both ambulatory and hospitalized patients off 
IV HF therapy for 24 hours  may be enrolled

Primary Endpoint

• Time to first occurrence of any components of the 

composite: CV death, hHF, urgent HF visit

• Total number of (first and recurrent) hospitalizations for HF and CV death

• Change from baseline in the total symptom score of the KCCQ at 8 months

• Proportion of patients with worsened NYHA class from baseline to 8 months

• Time to the occurrence of death from any cause

Estimated Completion: November 2021



DELIVER and EMPEROR-Preserved Study Designs

aBased on the Chronic Kidney Disease-Epidemiology Collaboration Equation.
1. Study NCT03619213. ClinicalTrials.gov website; 2. Study NCT03057951. ClinicalTrials.gov website; 3. Anker SD et al. Eur J Heart Fail. 2019;21:1279-1287.

DELIVER1 EMPEROR-Preserved2,3

Interventions Dapagliflozin 10 mg daily or placebo (1:1) Empagliflozin 10 mg daily or placebo (1:1)

Patient population

• Patients ≥40 years of age with symptomatic NYHA Class II -IV HF and a medical 
history of symptoms/signs of HF present ≥6 weeks before enrollment with at least 
intermittent need for diuretics 

• Elevated NT-proBNP levels
• LVEF >40% (HFpEF) 
• Evidence of structural heart disease documented within the last 12 months
• eGFRa ≥25 mL/min/1.73m2 

• Patients ≥18 years of age (Japan: ≥20 years of age) with NYHA Class II -IV HF 
• Elevated NT-proBNP levels
• LVEF >40% (HFpEF) 
• Structural heart disease within 6 months or hHF within 12 months
• eGFRa ≥20 mL/min/1.73m2

• Stable dose of diuretics, if prescribed

Sample size ~6100 5988 (actual)

Study duration 33 months 38 months

Primary outcome

Time to first occurrence of any component of the composite:
• CV death 
• hHF
• an urgent HF visit

Time to first occurrence of any component of the composite:
• CV death 
• hHF

Secondary outcomes

• Total first and recurrent hHF and CV death
• Change from baseline in KCCQ at 8 months
• Proportion of patients with worsened NYHA Class from baseline to 8 months
• Time to all-cause mortality

• Occurrence of first and recurrent hHF
• eGFRa slope of change from baseline
• Time to first occurrence of sustained reduction of eGFR, chronic dialysis, or renal transplant
• Time to first hHF
• Time to CV death
• Time to all-cause mortality
• Time to diabetes onset
• Change from baseline in KCCQ at 52 weeks
• Occurrence of all -cause hospitalization

Background Therapy • Stable SoC treatment • Stable SoC treatment

Status 2021 2021
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En conclusion :

Le diabète et les maladies cardio-vasculaires ont des liaisons dangereuses

Inhr-SGLT2 est classé comme un traitements du diabète de type 2 MAIS…

• Effets métaboliques, hémodynamiques, vasculaires,..

• I-SGLT2 : prévention et traitement de l’insuffisance cardiaque et protection 

rénale

• Protection très précoce

• Protection indépendante de la glycémie, poids, PA..

• Bénéfices additifs aux traitements standards dans HFrEF & HFpEF

• Importance de de la prise en charge multidisciplinaire



Merci de votre attention


