
Dapagliflozin is being evaluated for benefits in heart failure and CKD 
in 3 additional outcome studies in the AZ DapaCare Program
 DapaCare involves nearly 30,000 patients across RCTs and is supported by a large real-world

cohort
 DapaCare includes a spectrum of patients, including those with varying stages of CV and renal

disease, with and without T2D. It will continue to advance our understanding of the CV and renal
effects of dapagliflozin

Population

Treatment

Endpoint

CKD 
(n ~4,000)

Dapagliflozin 10 mg 
vs placebo on top of 
standard of care

Composite of ≥50% 
sustained decline in 
eGFR, or reaching 
ESRD or CV death 
or renal death

HFrEF Outcome Trial CKD Outcome Trial

Population

Treatment

Endpoint

Symptomatic HFrEF
(n ~4,500) 

Dapagliflozin 10 mg vs 
placebo on top of 
standard of care

Composite of CV death, 
hHF or urgent HF visit

Population

Treatment

Endpoint

Symptomatic HFpEF
(n ~4,700)

Dapagliflozin 10 mg vs 
placebo on top of 
standard of care

Composite of CV death, 
hHF or urgent HF visit

HFpEF Outcome Trial
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CHF

CV DEATH
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Farmaci antidiabetici e scompenso cardiaco 
1. I farmaci (alcuni) aumentano il rischio di 

scompenso
2. I farmaci sono neutrali
3. I farmaci riducono il rischio di scompenso 

nei diabetici con cardiopatia strutturale
4. I farmaci riducono il rischio di scompenso 

nei diabetici in generale
5. I farmaci (alcuni) sono efficaci nel 

trattamento dello scompenso anche nei 
non diabeticiDiapositiva preparata da CLAUDIO RAPEZZI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



DPP-4 inhibitors were largely CV neutral on MACE

CI, confidence interval; CV, cardiovascular; CVOT, cardiovascular outcomes trial; DPP-4, dipeptidyl peptidase-4
1. Adapted from Scirica B, et al. N Engl J Med 2013;369:1317–1326; 2. Adapted from White W, et al. N Engl J Med 2013;369:1327−1335; 
3. Adapted from Green JB, et al. N Engl J Med 2015;373:232–242

Saxagliptin (SAVOR trial)1 Alogliptin (EXAMINE trial)2

Primary endpoint: Composite of CV death, 
myocardial infarction, or ischemic stroke

Primary endpoint: Composite of CV death, 
nonfatal myocardial infarction, or nonfatal stroke

Sitagliptin (TECOS trial)3
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Primary endpoint: Composite of CV death, 
nonfatal myocardial infarction, nonfatal stroke, 
or hospitalization for unstable angina

Hazard ratio: 0.98
(95% CI: 0.89, 1.08)
P=0.65

Placebo (n=7339)
Sitagliptin (n=7332)
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Hf and Diabetes
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Intensive  vs less intensive
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Risk of event in patients with T2D with no other risk 
factors out of range compared to patients without diabetes

Despite control of known CV risk factors, patients with T2D 
remain at elevated risk of developing HF

BP, blood pressure; CV, cardiovascular; CVA, cerebrovascular accident; HF, heart failure; hHF, hospitalisation for HF; HR, hazard ratio; LDL-C, low density–lipoprotein 
cholesterol; MI, myocardial infarction; T2D, type 2 diabetes.
Rawshani A, et al. N Engl J Med. 2018;379:633-644.

On average, the patients with T2D had a 45% increase in the risk of hHF, despite other major risk factors 
in guideline recommended range or absent

• In this analysis the risk of hHF in patients with 
T2D (n=271,174) was compared to those 
without T2D (n=1,355,870)

• The following risk factors were either not 
present or within guideline range: systolic 
and diastolic BP, LDL-C, albuminuria and 
tobacco use

• A substantial risk for hHF remained among 
patients who had all the variables within 
target range

0 0,5 1 1,5 2

No risk factors

Death

MI

hHF

CVA

HR (95% CI)

1.06 (1.00, 1.12)

0.84 (0.75, 0.93)

0.95 (0.84, 1.07)

1.45 (1.34, 1.57)
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‘Older’ glucose-lowering agents have not definitively shown 
positive effects on major CV events …

Trial HR (95% CI)

VADT (N=1791)5

HbA1c –1.5% versus the standard group
(MET or GLIM, ROSI, insulin)

DEVOTE (N=7367)6

IGlar versus IDeg

ACCORD (N=10,251)4

HbA1c <6.0% versus HbA1c 7.0–7.9% (MET, SU, TZD, insulin)

ADVANCE (N=11,140)3

HbA1c ≤6.5% versus HbA1c >6.5% (gliclazide + any other agent) 0.94 (0.84, 1.06)

0.88 (0.74, 1.05)

0.90 (0.78, 1.04)

TOSCA.IT (N=3,028)2

PIO versus SU as add-on to MET 0.96 (0.74, 1.26)

0.91 (0.78, 1.06)

0,5 1 1,5

ACE (N=6522)1

Acarbose versus placebo + CV prevention therapy 0.98 (0.86, 1.11)5P-MACE: CV death, NF-MI, 
NF-stroke, hUA, hHF

Outcome

3P-MACE: CV death, NF-MI, 
NF-stroke

3P-MACE: CV death, NF-MI, 
NF-stroke
7P-MACE: CV death, MI, stroke, HF, 
surgery for vascular disease, inoperable 
CHD, amputation for ischemic gangrene
3P-MACE: CV death, NF-MI, 
NF-stroke

All-cause death, NF-MI, silent MI,
NF-stroke, urgent coronary 
revascularization
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MACE
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There are a number of putative mechanisms to explain 
cardiorenal protection with SGLT2 inhibitors 

ECF, extracellular fluid; LV, left ventricular; SGLT2, sodium-glucose cotransporter 2.

1. Verma S, et al. JAMA Cardiol. 2017;2:939-940. 2. Sattar N, et al. Diabetologia. 2016;59:1333-1339.

SGLT2i causes afferent 
arteriolar constriction, 

decreasing intraglomerular
pressure1

Reduction in preload, 
afterload and LV wall stress 
improve filling conditions1,2

Improvement of 
myocardial energetics1

CIRCULATION

↓ Intravascular/ECF volume 
leads to ↑ haematocrit and
↓ systolic blood pressure1,2

KIDNEY HEART

SGLT2i

Improved renal function2
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Ellenbogen KA, J Am Coll Cardiol 2005; 46: 2199-203

Digoxin,
Diuretics, 
Hydralazine

+ ACE-I +
β-blockers +

Aldosterone
Inhibitors +

CRT-ICD

SOLVD
CONCENSUS
-16 to -31 % CIBIS II

COPERNICUS
-35 %

RALES
-22 % COMPANION

& CARE HF
-36 %

HF TREATMENT PROGRESS
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Primary composite endpoint according to HR 
achieved at day 28*

*Data exclude patients reaching primary composite endpoint in the first 28 days

≥75 bpm
70-<75 bpm
60-<65 bpm
65-<70 bpm

<60 bpm

Patients with primary composite endpoint (%)

Months
0 6 12 18 24 30Day 28
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40

30

20
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0
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Anti  inflammatoryHR 

REDUCTION

DiureticInotropic

Anti neurohormonal

Recent Strategies in                      Heart 
Failure Therapy

?
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Recent Strategies in                      Heart 
Failure Therapy

TelemonitoringMitra Clip
Hormonal 
substitution CRT

?
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Farmaci antidiabetici e scompenso cardiaco 
1. I farmaci (alcuni) aumentano il rischio di 

scompenso
2. I farmaci sono neutrali
3. I farmaci riducono il rischio di scompenso 

nei diabetici con cardiopatia strutturale
4. I farmaci riducono il rischio di scompenso 

nei diabetici in generale
5. I farmaci (alcuni) sono efficaci nel 

trattamento dello scompenso anche nei 
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EMPA-REG OUTCOME1

(N=7,020)

While EMPA-REG and CANVAS suggest CV and renal risk can be 
reduced, these results were seen in T2D patients who 
predominantly (>65%) had established CV disease

CV, cardiovascular; eCVD, established CV disease; MI, myocardial infarction; SGLT2, sodium glucose co-transporter 2; T2D, type 2 diabetes.
1. Zinman B, et al. N Engl J Med 2015;373:2117–2128; 2. Neal B, et al. N Engl J Med 2017;377:644–657 

>99% of T2D patients in 
the EMPA-REG OUTCOME 
trial and 65.6% of the T2D 
patients in the CANVAS 
trials already had 
established CV disease i.e. 
had a previous CV event 
(MI, stroke) or documented 
atherosclerosis (coronary 
artery stenosis, peripheral 
arterial stenosis)1,2

65.6%
of patients 
had eCVD

>99%
of patients 
had eCVD

CANVAS2

(N=10,142)

Ad uso esclusivo Medical Affairs
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CV outcomes data for SGLT2 inhibitors are building

MACE, major adverse cardiovascular event (CV death, nonfatal MI and nonfatal stroke); MI, myocardial infarction; hHF hospitalization for heart failure.

Zinman B, et al. N Engl J Med 2015;373:2117–2128; Neal B, et al. N Engl J Med 2017 377:644-57

0 0,5 1 1,5

Outcome

MACE (3-point)

hHF

HR (95% CI)

0.86 (0.74, 0.99)

0.65 (0.50, 0.85)

Favors empagliflozin Favors placebo

EMPA-REG OUTCOME

Established CVD: 99%

0 0,5 1 1,5

Outcome

MACE (3-point)

hHF

HR (95% CI)

0.86 (0.75, 0.97)

0.67 (0.52, 0.87)

Favors canagliflozin Favors placebo

CANVAS

Established CVD: 66%

Demonstrated a significant reduction in CV 
events in patients receiving empagliflozin

Demonstrated a significant reduction in CV 
events in patients receiving canagliflozin

Two SGLT2 studies demonstrate a reduction in both MACE and heart failure endpoints
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DECLARE CANVAS EMPA-REG

eGFR, mean (mL/min/1.73m2) 85.2 76.5 74.1

Micro-/macro-albuminuria (%) 30.2 30.2 40.6

The majority of T2D patients in the DECLARE trial are in an 
earlier stage of the CV risk continuum and at lower CV risk

BMI, body mass index; CV, cardiovascular; CVD, cardiovascular disease; Dapa, dapagliflozin; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; SD, standard deviation; T2D, type 2 
diabetes, 
1. Raz I, et al. Diabetes Obes Metab 2018;20:1102–1110; 2. Wiviott SD et al. Online ahead of print. N Engl J Med. 2018; 3. Zinman B, et al. N Engl J Med 2015;373:2117–2128; 4. Neal B, et al. N Engl J Med 
2017;377:644–657 

Baseline 
Characteristics

Dapa
(N=8,582)

Placebo
(N=8,578)

Age, years, mean (SD) 63.9 (6.8) 64.0 (6.8)

BMI, kg/m2, mean (SD) 32.1 (6.0) 32.0 (6.1)

HbA1c, %, mean (SD) 8.3 (1.2) 8.3 (1.2)

eGFR, mean (SD) 85.4 (15.8) 85.1 (16.0)

Multiple risk factors, n (%) 10,186 (59.4%)

Est CV disease, n (%) 6,974 (40.6%)

The patients in the DECLARE1,2

trial had better baseline renal 
function than the EMPA-REG 
OUTCOME3 or CANVAS4 trials

≥40 years old with established 
atherosclerotic CV disease: 
 ischemic heart disease, 
 peripheral artery disease or 
 cerebrovascular disease 

Multiple (≥2) risk factors
 ≥55-year-old males and ≥60 year-old 

females plus
 at least one of the following: 

dyslipidemia, hypertension or current 
smokingDECLARE included 

patients with T2D 
and either:
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DECLARE-TIMI 58: Broad CV risk population & 2 clinically relevant 
and important CV primary endpoints in type 2 diabetes 

CV, cardiovascular; GLD, glucose-lowering drug; MACE, major adverse cardiac event; MI, myocardial infarction; T2D, type 2 diabetes
1. Raz I, et al. Diabetes Obes Metab 2018;20:1102–1110; 2. Wiviott SD, et al. Am Heart J 2018;200:83–89; 3. Wiviott SD et al. Online ahead of print. N Engl J Med. 2018; 4. Zinman B, et al. N Engl J Med 
2015;373:2117–2128; 5. Neal B, et al. N Engl J Med 2017;377:644–657

Placebo

Dapagliflozin (10 mg per day)

1:
1

D
ou

bl
e-

bl
in

dT2D, ≥40 years plus:
 Multiple (≥2) risk factors OR
 Established CV disease

N=17,160

 Add on to background CV and GLD per treating physician
 Follow-up visits every 6 months; phone contact every 3 months
 Event-driven duration, with median follow-up of 4.2 years*

Pr
im

ar
y 

En
dp

oi
nt

s CV death, MI, stroke (MACE)

Hospitalization for heart failure or 
CV death

Composite endpoint of 

Composite endpoint of 

Secondary Endpoints
• Renal composite endpoint
• All-cause mortality

*median follow-up times: CANVAS – 2.4yrs; EMPA-REG OUTCOME – 3.1yrs
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INTERNAL MEDICAL USE ONLY
CV, cardiovascular; eCVD, established CV disease; HF, heart failure; hHF, hospitalized heart failure; SGLT-2i, SGLT co-transporter 2 inhibitor; T2D, type 2 diabetes
Wiviott SD et al. Online ahead of print. N Engl J Med. 2018

0.78 (0.63, 0.97)

Hazard ratio (95% CI)

Favors  
Dapagliflozin

Favors  
Placebo

0.64 (0.46, 0.88)

0 0,5 1 1,5

Established CV Disease 
(eCVD)

Multiple Risk Factors 
(No eCVD)

0 0,5 1 1,5

0.73 (0.55, 0.96)

Favors  
Dapagliflozin

Favors  
Placebo

Prior HF*

0.73 (0.58, 0.92)No prior HF

*10% of patients in DECLARE had prior HF 

Hazard ratio (95% CI)

Dapagliflozin prevents hHF consistently across a broad range of 

T2D patients regardless of history of eCVD or HF 

hHF by presence/absence of eCVD hHF by presence/absence of previous HF

Hospitalization for HF Hospitalization for HF
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Definition of Heart Failure Classifications:
DECLARE HF Subgroup Analysis

EF = ejection fraction; HF = heart failure; HFrEF = heart failure with reduced EF; rEF = reduced EF.
Kato ET et al. Online ahead of print. Circulation. 2019. Accessed March 18, 2019. 

• Documented EF <45% or 
severe/moderate left ventricular 
systolic dysfunction

HFrEF

• HF without known reduced EF
– History of HF and EF ≥45%
– History of HF 

and no documented EF

• No history of HF
– EF ≥45%
– No documented EF 

No HFrEF

88.4%

3.9%

7.7%

HFrEF

No HFrEF

DECLARE Patient Population 

HFrEF (n=671)
HF without known rEF (n=1,316)
No known HF (n=15,173)
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Dapagliflozin prevents hHF regardless of history of HF or ejection fraction in 
patients with T2D  

aDefined as EF <45% or severe/moderate LV systolic dysfunction, with or without history of HF. CV = cardiovascular; EF = ejection fraction; HF = heart failure; 
HFrEF =  heart failure with reduced ejection fraction; hHF = hospitalization for heart failure; LV = left ventricular. 
1. Wiviott SD et al. N Engl J Med. 2019;380:347-357; 2. Kato ET et al. Online ahead of print. Circulation. 2019. 

10% of patients in DECLARE had prior HF 

0 0,5 1 1,5

0.73 (0.55, 0.96)

Hazard ratio (95% CI)

Favors  
Dapagliflozin

Favors  
Placebo

hHF: history of HF1

0.73 (0.58, 0.92)

Prior HF

No Prior HF

0 0,5 1 1,5

0.64 (0.43, 0.95)

Hazard ratio (95% CI)

Favors
Dapagliflozin

Favors  
Placebo

hHF: ejection fraction2

0.76 (0.62, 0.92)

HFrEFa

Not HFrEF

- HF without known 
reduced EF

- No history of HF

0.72 (0.50, 1.04)

0.77 (0.60, 0.97)

3.9% of patients in DECLARE had HFrEFa

31

Diapositiva preparata da CLAUDIO RAPEZZI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



The CV benefits of dapagliflozin appear early in T2D patients with HFrEFa

aDefined as EF <45% or severe/moderate LV systolic dysfunction, with or without history of HF. CV = cardiovascular; DAPA = dapagliflozin; EF =ejection fraction; HFrEF = 
heart failure with reduced ejection fraction; hHF = hospitalization for heart failure; HR = hazard ratio; LV = left ventricular; NNT = number needed to treat; PBO = placebo; 
T2D = type 2 diabetes; yrs = years.
Kato ET et al. Online ahead of print. Circulation. 2019. 
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hHF/CV death hHF CV death All-cause mortality

HR 95% CI
0.62 (0.45, 0.86)

HR 95% CI
0.64 (0.43, 0.95)

HR 95% CI
0.55 (0.34, 0.90)

HR 95% CI
0.59 (0.40, 0.88)

Days DaysDays Days
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Verma S, Jüni P, Mazer CD, The Lancet 2018,

These data with dapagliflozin from DECLARE- TIMI 58 extend the benefit of SGLT2i to a 
broader population of patients for primary and secondary prevention
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Prior MI < 2 years ago

Prior MI

ASCVD but no 
prior MI

Primary 
Prevention

Pump, pipes and filter: dapagliflozin covers it all

ASCVD = atherosclerotic cardiovascular disease; CV = cardiovascular; hHF = hospitalization for heart failure; MACE = major adverse cardiovascular events; MI = 
myocardial infarction; NNT = number needed to treat; T2D = type 2 diabetes.
1. Verma S et al. Online ahead of print. Circulation. 2019; 2. Furtado RHM et al. Online ahead of print. Circulation. 2019. 

MACE hHF/CV death RENAL

–

–

Effects of dapagliflozin 10mg vs placebo1,2

T2D population in DECLARE

NNT4 years 
=39

NNT4 years 
=53
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Farmaci antidiabetici e scompenso cardiaco 
1. I farmaci (alcuni) aumentano il rischio di 

scompenso
2. I farmaci sono neutrali
3. I farmaci riducono il rischio di scompenso 

nei diabetici con cardiopatia strutturale
4. I farmaci riducono il rischio di scompenso 

nei diabetici in generale
5. I farmaci (alcuni) sono efficaci nel 

trattamento dello scompenso anche nei 
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