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GLP1 RAs



TIRZEPATIDE

• Tirzepatide (LY3298176) è un peptide lineare di 39 aminoacidi e include un
acido grasso C20

• È un peptide multifunzionale basato sulla sequenza del GIP nativo che è
stato modificato per legarsi sia al recettore del GIP che del GLP-1

• L'emivita media è di circa 5 giorni (116,7 ore) e ciò consente un dosaggio
una volta alla settimana

• Non ci sono stati effetti clinicamente rilevanti dell'insufficienza renale sulla
farmacocinetica della tirzepatide; pertanto, i pazienti con insufficienza
renale trattati con tirzepatide potrebbero non richiedere aggiustamenti
della dose

1.Coskun T, et al. Mol Metab. 2018;18:3-14. 
2.Urva S, et al. Diabetes. 2020;69(suppl 1):Abstract 971-P.



SURPASS GLOBAL REGISTRATION PROGRAM

OAM = Oral AntiHyperglycaemic Medication; SGLT2i = Sodium-Glucose co-transporter-2 inhibitor; SU = Sulphonylurea; TID = Thrice Daily; T2D = Type 2 Diabetes

1. Rosenstock J. et al. Lancet, VOLUME 398, ISSUE 10295, P143-155, JULY 10, 2021 - DOI:https://doi.org/10.1016/S0140-6736(21)01324-6
2. Frias JP. et al. N Engl J Med, 2021 Aug 5;385(6):503-515 - DOI: 10.1056/NEJMoa2107519
3. Ludvik B. et al. Lancet, VOLUME 398, ISSUE 10300, P583-598, AUGUST 14, 2021 - DOI:https://doi.org/10.1016/S0140-6736(21)01443-4
4. Del Prato S. et al. Lancet, VOLUME 398, ISSUE 10313, P1811-1824, NOVEMBER 13, 2021- DOI:https://doi.org/10.1016/S0140-6736(21)02188-7
5. Dahl D. et al. JAMA. 2022;327(6):534-545 - doi:10.1001/jama.2022.0078
6. SURPASS CVOT Accessed 1 april 2021 – Available at: https://clinicaltrials.gov/ct2/show/NCT04255433
7. SURPASS 6 Accessed 1 april 2021 – Available at: https://clinicaltrials.gov/ct2/show/NCT04537923
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QW = Once Weekly; TZP = Tirzepatide
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Data are LSM (SE); mITT population (efficacy analysis set); MMRM analysis Data labels are % HbA1c
LSM = Least Square Mean; MET = Metformin; mITT = modified Intent-To-Treat; MMRM = mixed model repeated measures; 

SGLT2i = Sodium-Glucose co-transporter-2 inhibitor; SEMA = Semaglutide; SU = Sulphonylurea; TZP = Tirzepatide

Endpoint Primario: Variazione di 
HbA1c 

rispetto al basale
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Data are LSM (SE); mITT population (efficacy analysis set); MMRM analysis Data labels are % HbA1c
LSM = Least Square Mean; MET = Metformin; mITT = modified Intent-To-Treat; MMRM = mixed model repeated measures; 

SGLT2i = Sodium-Glucose co-transporter-2 inhibitor; SEMA = Semaglutide; SU = Sulphonylurea; TZP = Tirzepatide

Percentuale di Pazienti che raggiungono
HbA1c < 7,0%
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Data are LSM (SE); mITT population (efficacy analysis set); MMRM analysis Data labels are % HbA1c
LSM = Least Square Mean; MET = Metformin; mITT = modified Intent-To-Treat; MMRM = mixed model repeated measures; 
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Data are LSM (SE); mITT population (efficacy analysis set); MMRM analysis Data labels are % HbA1c
LSM = Least Square Mean; MET = Metformin; mITT = modified Intent-To-Treat; MMRM = mixed model repeated measures; 

SGLT2i = Sodium-Glucose co-transporter-2 inhibitor; SEMA = Semaglutide; SU = Sulphonylurea; TZP = Tirzepatide
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• Data are percentage of TEAE with ≥5% frequency in any arm; mITT population (safety analysis set). Note: Patients may be counted in more than 1 category.
• MET = metformin; mITT = modified intent-to-treat; SEMA = semaglutide; SGLT2i = sodium-glucose co-transporter-2 inhibitor; TEAE = treatment-emergent adverse event; TZP = tirzepatide.
• 1. Rosenstock J, et al. Presented at the 81st Scientific Sessions of the ADA. 2021. 2. Frias JP, et al. Presented at the 81st Scientific Sessions of the ADA. 2021. 3. Ludvik B, et al. Lancet. 2021; In press. 4. Dahl D, et al. Presented at the 81st Scientific 

Sessions of the ADA. 2021.

SURPASS-54

40 weeks
Add-on to insulin
glargine ± MET

SURPASS-11

40 weeks
Monotherapy

SURPASS-33

52 weeks
Add-on to MET

or MET + SGLT2i

SURPASS-22

40 weeks
Add-on to MET

Prevalenza di vomito, diarrea e nausea



GLP1 RAs e ………

Stroke. 2022;53:2749–2757. DOI: 10.1161/STROKEAHA.121.037775

To examine the pooled effect of s.c. and oral 
semaglutide on stroke risk, stratified by subtype, in 
people with T2D at high CV risk, using pooled data 

from the SUSTAIN 6 and PIONEER 6 trials



• Effects of semaglutide vs placebo on time to first occurrence of any stroke and            stroke subtypes
• Stroke subtypes included:

• Ischaemic stroke (large artery disease, cardioembolic, small vessel occlusion, other determined 
aetiology and TOAST aetiology undetermined)

• Haemorrhagic stroke
• Stroke subtype unknown

• *MI, history of symptomatic coronary heart disease, coronary, carotid or peripheral arterial revascularisation, stroke, transient ischaemic attacks, >50% stenosis of coronary, carotid or lower extremities arteries
• CKD, chronic kidney disease; CV, cardiovascular; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; MI, myocardial infarction; OD, once-daily; OW, once-weekly; SBP, systolic blood pressure; s.c., 

subcutaneous; TOAST, Trial of Org 10172 in Acute Stroke Treatment; T2D, type 2 diabetes
• 1. Marso et al. N Engl J Med 2016;375:1834–44; 2. Husain et al. N Engl J Med 2019;381:841–51

LEADER

Median follow-up:
2.1 years

Median follow-up:
15.9 months

Risk of any stroke was analysed for:
• Overall pooled population
• Prior stroke (yes/no)
• Prior MI (yes/no)
• Prior atrial fibrillation (yes/no)
• Age (< 75 and ≥75 years)
• Sex (female or male)
• SBP (<120, ≥120 and <140, or >140 mmHg)
• eGFR (<60 or ≥60 mL/min/1.73m2)

SubgroupsOutcomes

Inclusion criteria
• T2D 
• Aged ≥50 years with established 

CVD*, chronic heart failure, or 
CKD

or
• ≥60 years with CV risk factors

OD oral semaglutide (14 mg)

Placebo

SUSTAIN 61

N=3,297

PIONEER 62

N=3,183

OW s.c. semaglutide (0.5 mg or 1 mg)

Placebo

Pooled analysis

A post hoc analysis of stroke data from 
the SUSTAIN 6 and PIONEER 6 trials



• Adapted from Figure 1. Semaglutide: Nevents=43; placebo: Nevents=63. Aalen-Johansen plots for time to first occurrence of any stroke* with the pooled 
semaglutide vs placebo in people with T2D at high CV risk, based on pooled data from the SUSTAIN 6 and PIONEER 6 trials. *Included fatal and nonfatal 
strokes. The cumulative incidence rates for time to first stroke were calculated using Aalen-Johansen method, adjusting for all-cause death as a competing risk. 
The hazard ratio was estimated from a Cox regression model stratified by trial with treatment (pooled semaglutide vs placebo) as a factor

• CI, confidence interval; CV, cardiovascular; HR, hazard ratio; T2D, type 2 diabetes

HR: 0.68 (95% CI 0.46–1.00, p=0.048)
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Placebo-adjusted

Aalen-Johansen plots for time to first occurrence of 
any stroke with the pooled semaglutide vs placebo

Semaglutide-adjusted



Effect of semaglutide vs placebo on risk of any stroke stratified by prior stroke, prior MI or stroke, AF, 
age, sex, SBP, and eGFR



Effect of semaglutide vs placebo on risk of any stroke stratified 
by prior stroke, prior MI or stroke, AF, age, sex, SBP, and eGFR



Conclusions

• Semaglutide reduced the risk of any stroke compared with placebo
in people with T2D at high CV risk, an effect that appeared to be
mediated mainly through a significant reduction in risk of small
vessel occlusion

• Compared with placebo, treatment with semaglutide lowered the risk
of stroke irrespective of prior stroke



GLP1RAs e Rene

Long-term use of dulaglutide was associated with 
reduced composite renal outcomes in people with 

type 2 diabetes.



GLP1RAs e Rene

In patients with type 2 diabetes and moderate-to-severe chronic kidney 
disease, once-weekly dulaglutide produced glycaemic control similar to 

that achieved with insulin glargine, with reduced decline in eGFR. 
Dulaglutide seems to be safe to use to achieve glycaemic control in 

patients with moderate-to-severe chronic kidney disease.



GLP1 RAs + SGLT2i

Scientific RepoRtS | (2019) 9:19351 | https://doi.org/10.1038/s41598-019-55524-w



GLP1 RAs + SGLT2i

In patients with inadequately 
controlled type 2 diabetes mellitus, the 
addition of GLP-
1RA to SGLT2i proved to be effective 
on HbA1c, body weight, SBP, and lipid 
profile. The chance of achieving
HbA1c < 7% is increased, with no 
further risk of hypoglycemia. 

Scientific RepoRtS | (2019) 9:19351 | https://doi.org/10.1038/s41598-019-55524-w

Forest plots of meta-analysis for change in HbA1c (panel A), body weight (panel B), and systolic blood pressure (panel C) from baseline to the 
last available follow-up



GLP1 RAs e Neuroprotezione

Modulation of GLP-1 activity can
influence amyloid β peptide aggregation in 

Alzheimer’s disease and dopamine
levels in Parkinson’s disease.

GLP-1 receptor agonists (GLP-1RAs) showed
beneficial actions on brain ischemia in animal models, such as the reduction of cerebral
infarct area and the improvement of neurological deficit, acting mainly through inhibition

of oxidative stress, inflammation, and apoptosis.

MINI REVIEW published: 18 October 2019 doi: 10.3389/fnins.2019.01112



SGLT2 i e Protezione Cardio Renale

CV, cardiovascular; LV, left ventricular; SGLT2, sodium-glucose co-transporter-2
1. Heise T et al. Diabetes Obes Metab 2013;15:613; 2. Heise T et al. Clin Ther 2016;38:2265; 3. Ferrannini G et al. Diabetes Care 2015;38:1730; 4. Briand F et al. Diabetes 2016;65:2032; 5. Heerspink HJ et al. Circulation 2016;134:752; 6. Inzucchi S et al. 
Diab Vasc Dis Res 2015;12:90;  7. Verma S et al. AHA 2018; oral presentation; 8. Zinman B et al. N Engl J Med 2015;373:2117; 9. Wanner C et al. N Engl J Med 2016;375:323

Arrhythmia

Afterload

Preload

Cardiometabolic 
efficiency

Arterial wall 
structure/function

Cardiac function

Mechanism1−4 Possible cardio−kidney 
effects5,6

CV/kidney outcomes observed in 
EMPA-REG OUTCOME®8,9

Kidney 
function

SGLT2 inhibition1,2

Glucose
removal

Na+ 
removal

Metabolism

Sodium

Osmotic 
diuresis

LV mass7

LV 
hypertrophy (?)

Empagliflozin decreased LV mass and hypertrophy, and increased cardiac function

3P-MACE
↓14%

CV death
↓38%

All-cause mortality
↓32%

HHF
↓35%

Incident or worsening 
nephropathy
↓39%



SGLT2 i e Protezione Cardio Renale

Primary and Co-primary endpoints are in cursive. Statistically significant endpoints are in bold. Due to differences in study design, inclusion criteria and study population direct comparison can and should not be drawn between trials but are purely illustrative.
Zinman et al. 2015; Neal B et al. 2017; Wiviott SD et al. 2018; Cannon N Engl J Med 2020;383:1425-35

EMPA-REG OUTCOME 
(Empagliflozin)

CANVAS program 
(Canagliflozin)

DECLARE-TIMI58 
(Dapagliflozin)

VERTIS-CV (Ertugliflozin)

3P-MACE 
non-inferiority

3P-MACE 
Superiority

HR 0.86
[CI: 0.74 - 0.99]

RRR: 14 %

HR 0.86
[CI: 0.75 - 0.97]

RRR: 14 %

HR 0.93
[CI: 0.84 - 1.03]

Not tested for superiority

CV death or hHF
HR: 0.66* 

[CI: 0.55 – 0.79]
RRR: 34 %

HR 0.72
[CI: 0.55 - 0.94]

RRR: 28 %

HR 0.83
[CI: 0.73 - 0.95]

RRR: 17 %

HR 0.88
[CI: 0.75 – 1.03]

CV death
HR: 0.62*

[CI: 0.49 - 0.77]
RRR: 38 %

HR 0.87
[CI: 0.72 -1.06]

HR 0.98
[CI: 0.82 - 1.17]

HR 0.92
[CI: 0.77 - 1.11]

hHF
HR: 0.65*

[CI: 0.50 - 0.85]
RRR: 35 %

HR 0.67
[CI: 0.52 - 0.87]

RRR: 33 %

HR 0.73
[CI: 0.61 – 0.88]

RRR: 27 %

HR 0.70
[CI: 0.54 – 0.90]

RRR: 30 %

Renal Composite 
(most comparable)

HR: 0.54 
[CI: 0.40 – 0.75] 

RRR: 36 %

HR 0.59*
[CI: 0.44 - 0.79]

RRR: 41 %

HR 0.53
[CI: 0.43 – 0.66]

RRR: 47 %

HR 0.81
[CI: 0.63 – 01.04]

Did not include Albuminuria

All-Cause mortality
HR: 0.68*

[CI: 0.57 – 0.82]
RRR: 32 % 

HR 0.87
[CI: 0.74 - 1.01]

HR 0.93
[CI: 0.82 – 1.04] N/A

ü ü üü



EMPEROR- Reduced

*Guideline-directed medical therapy
CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association; qd, once daily; SOC, standard of care; T2D, type 2 diabetes; eGFR Slope = rate of decline, a measure for long-term 
renal function;   1. ClinicalTrials.gov. NCT03057977 (accessed Aug 2020); 2. Packer M et al. Eur J Heart Fail 2019;21:1270; 3. Packer M et al. New England Journal of Medicine 2020 DOI: 10.1056/NEJMoa2022190

Phase III randomised double-blind placebo-controlled trial

Aim: To investigate the safety and efficacy of empagliflozin versus placebo on top of guideline-
directed medical therapy in patients with HF with reduced ejection fraction
Population: T2D and non-T2D, aged ≥18 years, chronic HF (NYHA class II–IV)

EMPEROR-Reduced
LVEF ≤40%

3730 patients

Median follow-up = 16 months 
(event-driven)

Placebo qd + SOC*

Empagliflozin 10 mg qd + SOC* 
COMPOSITE PRIMARY ENDPOINT 
Time to first event of adjudicated 
CV death or adjudicated HHF

SECONDARY ENDPOINTS
• First and recurrent adjudicated HHF 

events
• eGFR slope: change from baseline

Confirmatory endpoints1,2Study design1–3



Specific endpoints for hierarchical testing

EMPEROR-Reduced

Primary endpoint*: 
Adjudicated CV death or 
heart failure hospitalisation

Key secondary endpoint**: 
Adjudicated first and recurrent
heart failure hospitalisations

Key secondary endpoint***: 
eGFR slope

The primary outcome and the first two secondary outcomes were included in a hierarchical testing procedure, as described in the Statistical Analysis section. *The primary outcome was a composite of adjudicated cardiovascular death or 
hospitalization for heart failure, analyzed as the time to the first event. **The first secondary outcome was the occurrence of all adjudicated hospitalizations for heart failure, including first and recurrent events. ***The second secondary 
outcome was the rate of the decline in the estimated GFR during double-blind treatment.
Packer M et al. New England Journal of Medicine 2020 DOI: 10.1056/NEJMoa2022190



Primary endpoint: First adjudicated CV death or 
hospitalisation for heart failure 

Placebo

Empagliflozin

Days after randomisation

Es
tim

at
ed

 c
um

ul
at

iv
e 

in
ci

de
nc

e 
fu

nc
tio

n 
(%

)

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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1867 1715 1612 1345 1108 854 611 410 224 109
1863 1763 1677 1424 1172 909 645 423 231 101

NNT = 19RRR
25%

Cox regression model including covariates age, baseline eGFR, geographic region, baseline diabetes status, sex, LVEF and treatment.
LVEF, left ventricular ejection fraction; RRR, relative risk reduction; NNT: Number needed to treat
Packer M et al. New England Journal of Medicine 2020 DOI: 10.1056/NEJMoa2022190



Subgroups: Primary endpoint
Empagliflozin 10 mg Placebo

n with event/N analysed HR (95% CI) HR (95% CI)
Overall 361/1863 462/1867 0.75 (0.65, 0.86)

Baseline diabetes status

Diabetic 200/927 265/929 0.72 (0.60, 0.87)
Non-diabetic 161/936 197/938 0.78 (0.64, 0.97)

Age, years

<65 128/675 193/740 0.71 (0.57, 0.89)

≥65 233/1188 269/1127 0.78 (0.66, 0.93)

Sex

Male 294/1426 353/1411 0.80 (0.68, 0.93)

Female 67/437 109/456 0.59 (0.44, 0.80)

Race

White 264/1325 289/1304 0.88 (0.75, 1.04)

Black/African-American 24/123 48/134 0.46 (0.28, 0.75)

Asian 62/337 99/335 0.57 (0.41, 0.78)

Other 5/51 14/63 0.41 (0.15, 1.14)

Baseline BMI

<30 226/1263 322/1300 0.70 (0.59, 0.83)

≥30 135/600 140/567 0.85 (0.67, 1.08

Baseline eGFR (CKD-EPI), ml/min/1.73 m2

≥60 159/969 224/960 0.67 (0.55, 0.83)

<60 202/893 237/906 0.83 (0.69, 1.00)

Favours empagliflozin

CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration.
Packer M et al. New England Journal of Medicine 2020 DOI: 10.1056/NEJMoa2022190



Key secondary: Adjudicated total hospitalisations for heart failure 
(first and recurrent)

Analysis of first and recurrent HHF accounting for CV death as terminal event using a joint frailty model. Model includes covariates age, baseline eGFR, treatment, region, baseline diabetes status, sex, and baseline LVEF, estimated dependence between 
adjudicated HHF and adjudicated CV death, and variance of frailty; LVEF, left ventricular ejection fraction
Packer M et al. New England Journal of Medicine 2020 DOI: 10.1056/NEJMoa2022190
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Change in eGFR* from baseline

MMRM includes age and baseline eGFR(CKD-EPI)cr as linear covariates and baseline score by visit, visit by treatment, sex, region, baseline LVEF, week reachable and baseline diabetes as fixed effects. *(CKD-EPI); †Analysis was performed in 966 patients 
with paired data. CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; LVEF, left ventricular ejection fraction; MMRM, mixed model repeated measures.
Packer M et al. New England Journal of Medicine 2020 DOI: 10.1056/NEJMoa2022190

Last value on double-
blind treatment

Off treatment
for 23-45 days

Placebo

Empagliflozin

Empagliflozin vs placebo 
(after withdrawal) 
+ 3.3 ml/min/m2

(95% CI 1.8, 4.9)
p<0.001

During double-blind treatment Withdrawal after end of study†
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Empagliflozin
-0.55 ml/min/1.73m2 per year

-2.28 ml/min/1.73m2 per year



Quality of life: KCCQ-CSS at 52 weeks 

All models include covariates age, baseline eGFR, region, baseline diabetes status, sex and baseline LVEF
*No imputation for death; KCCQ-CSS, Kansas City Cardiomyopathy Questionnaire clinical summary score; LVEF, left ventricular ejection fraction
1. Packer M et al. New England Journal of Medicine 2020 DOI: 10.1056/NEJMoa2022190
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Absolute difference

1.7
(95% CI 0.5, 3)
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Assessing Dapagliflozin in Patients with Chronic HFrEF With or Without T2D1,2

• aPatients were treated according to regional standard of care for HF. Dose reduction or discontinuation of standard of care therapy 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 al. Article and supplementary appendix. Eur J Heart Fail. 2019;21:665-675; 2. McMurray JJV et al. Article and study protocol. N Engl J Med. 2019;381:1995-2008.

Placebo 
+ standard of carea

Dapagliflozin 10 mg 
+ standard of carea

1:
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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

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



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.

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%



Primary Endpoint: CV Death or hHF or an Urgent HF Visit1,2

• 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. Berg DD et al. JAMA Cardiol. 2021;6:499-507.
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HR (95% CI)
0.74 (0.65–0.85)

p-value
<0.001 26%
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4.9% ARR
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Hospitalization for Heart Failure (hHF)1

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

3.7% ARR

DAPA-HF



Primary Outcome 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

• CV = cardiovascular; HbA1c = glycated hemoglobin; HF = heart failure; hHF = hospitalization for heart failure; HR = hazard ratio; T2D = type 2 diabetes. 
• 1. Petrie MC et al. JAMA. 2020;323:1353-1368; 2. Alosh M et al. J Biopharm Stat. 2015;25:1161-1178.

Outcome
Dapagliflozin 10 mg, 

n/N (%)
Placebo, 
n/N (%) HR (95% CI)

Interaction 
p-valueb

Total population 386/2373 (16.3) 502/2371 (21.2) 0.74 (0.65-0.85)

T2Da 215/1075 (20.0) 271/1064 (25.5) 0.75 (0.63-0.90)
0.80

No T2D 171/1298 (13.2) 231/1307 (17.7) 0.73 (0.60-0.88)

Normo-glycemic (HbA1c <5.7%) 53/438 (12.1) 71/419 (16.9) 0.67 (0.47-0.96)
0.72

Pre-diabetes (HbA1c ≥5.7-<6.5%) 118/860 (13.7) 160/888 (18.0) 0.74 (0.59-0.94)

Dapagliflozin 10 mg Better Placebo Better

CV death or hHF or urgent HF visit

1.0 1.20.6 0.8

Dapagliflozin significantly reduced the primary endpoint, regardless of diabetes status 
and HbA1c in the no T2D group

DAPA-HF



• ARR = absolute risk reduction; CV = cardiovascular; DAPA = dapagliflozin; hHF = hospitalization for heart failure; HR = hazard ratio; 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.

Secondary Endpoint: CV Death or hHF1,2
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• aIncluding first and repeat hospitalizations.  
• CV = cardiovascular; DAPA = dapagliflozin; HF = heart failure; hHF = hospitalization for heart failure; RR = rate ratio; 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.

Secondary Endpoint: Number of hHFa and CV Death Events1,2
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Months Since Randomization
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0.75 (0.65–0.88)

p-value
<0.001 25%
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Secondary Endpoint: Health Status Assessed By Change from Baseline in KCCQ-TSS at 8 
Months

• aWin ratio >1 indicates superiority of dapagliflozin over placebo; bTaking account of death.
• KCCQ-TSS = Kansas City Cardiomyopathy Questionnaire Total Symptom Score; OR = odds ratio.
• McMurray JJV et al. N Engl J Med. 2019;381:1995-2008.

Symptom improvement was more common and 
deterioration was less common with dapagliflozin

Patients on dapagliflozin were 18% more likely to have 
symptom benefit (improvement in KCCQ-TSS) 

compared to placebo

Win ratio, 1.18 (1.11, 1.26)a

p<0.001
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Proportion of patients with clinically meaningful 
change (≥5 points)b in KCCQ-TSS 

OR, 1.15 (1.08, 1.23)
p<0.001

DAPA-HF



Trial inclusion and exclusion criteria

EMPEROR-Reduced1,2 DAPA-HF3
Age ≥18 years (Japan, age ≥20 years) at screening Age ≥18 years

Chronic HF NYHA class II−IV Chronic HF NYHA class II−IV 
HFrEF (LVEF ≤40%) HFrEF (LVEF ≤40%)

Elevated NT-proBNP

NT-proBNP ≥600 pg/ml or NT-proBNP ≥400 pg/ml in patients with 
HHF within 12 months

Patients without AF†

EF (%) NT-proBNP (pg/ml)
Patients without AF*

≥36 to ≤40
≥31 to ≤35

≤30
≤40% + HHF within 12 months

≥2500
≥1000
≥600
≥600

Further inclusion criteria apply Further inclusion criteria apply

*The cut off for patients with AF is doubled in EMPEROR-Reduced; †In DAPA-HF patients with AF or atrial flutter were required to have NT-proBNP ≥900 pg/ml regardless of history of HHF
AF, atrial fibrillation; CV, cardiovascular; EF, ejection fraction; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; HHF, hospitalisation for heart failure; LVEF, left ventricular ejection fraction; 
NT-proBNP, N-terminal pro−B-type natriuretic peptide; NYHA, New York Heart Association
1. Parker et al DOI: 10.1056/NEJMoa2022190 2. Zannad F et al. ESC-HF 2018; poster P1755; 3. McMurray JJV et al. N Engl J Med. 2019;381:1995 1 Parker et al DOI: 10.1056/NEJMoa2022190

Inclusion criteria

eGFR exclusion criteria
Further exclusion criteria apply

EMPEROR-Reduced
eGFR <20 ml/min/1.73 m2

or requiring dialysis

DAPA-HF
eGFR <30 ml/min/1.73 m2

or rapidly declining renal function



EMPEROR-Reduced1      DAPA-HF2

Primary 
outcome

Secondary 
outcomes

Worsening HF or CV death

HHF or CV death

Total HHF and CV death events

Change in KCCQ-TSS3

Composite kidney outcome

All-cause mortality

HHF or CV death

Total first and recurrent HHF events

eGFR Slope

Confirmatory result

No confirmatory result

Outcome of endpoint hierarchical statistical testing: 
Comparison of EMPEROR-Reduced and DAPA-HF

Comparison of studies should be interpreted with caution due to differences in study design, populations and methodology
*Change from baseline at 8 months
HF, heart failure; HHF, hospitalisation for heart failure; KCCQ, Kansas City Cardiomyopathy Questionnaire; NR, not reported
1.Packer M et al. New England Journal of Medicine 2020 DOI: 10.1056/NEJMoa2022190; 2. McMurray JJV et al. N Engl J Med 2014;371:993; 3. McMurray JJV et al. N Engl J Med 2019;381:1995



EMPEROR-Reduced DAPA-HF
Empagliflozin Placebo Dapagliflozin Placebo

Number of participants 1863 1867 2373 2371
Mean±SD age, years 67.2±10.8 66.5±11.2 66.2 ± 11.0 66.5 ± 10.8
Females 437 (23.5%) 456 (24.4%) 564 (23.8%) 545 (23.0%)
NYHA II 1399 (75.1%) 1401 (75.0%) 1606 (67.7%) 1597 (67.4%)
NYHA III 455 (24.4%) 455 (24.4%) 747 (31.5%) 751 (31.7%)
NYHA IV 9 (0.5%) 11 (0.6%) 20 (0.8%) 23 (1.0%)
LVEF (%), mean ± SD 27.7 ± 6.0 27.2 ± 6.1 31.2±6.7 30.9±6.9

NT-proBNP, pg/ml, median (IQR) 1887.0 (1077.0−3429.0) 1926.0 (1153.0−3525.0) 1428
(857-2655)

1446
(857-2641)

Hospitalisation for HF 577 (31.0%) 574 (30.7%) 1124 (47.4%) 1127 (47.5%)
Diabetes 927 (49.8%) 929 (49.8%) 1075 (45.3%) 1064 (44.9%)
eGFR, ml/min/1.73 m2 (CKD-EPI) 61.8±21.7 62.2 ±21.5 66.0 ± 19.6 65.5 ± 19.3
HF medications /devices

ACE inhibitor 867 (46.5%) 836 (44.8%) 1332 (56.1%) 1329 (56.1%)
ARB 451 (24.2%) 457 (24.5%) 675 (28.4%) 632 (26.7%)
MRA 1306 (70.1%) 1355 (72.6%) 1696 (71.5%) 1674 (70.6%)
ARNI 340 (18.3%) 387 (20.7%) 250 (10.5%) 258 (10.9%)
ICD or CRT-D 578 (31%) 593 (31.8%) 622 (26.2%) 620 (26.1%)
CRT-D or CRT-P 220 (11.8%) 222 (11.9%) 190 (8.0%) 164 (6.9%)

Baseline characteristics

Zannad F. Et al. Lancet https://doi.org/10.1016/S0140-6736(20)31824-9 1



Mortality

Trial SGLT2i, n/N (%) Placebo, n/N (%) HR (95% CI) HR (95% CI)

EMPEROR-Reduced 187/1863 (10.0) 202/1867 (10.8) 0.92 (0.75, 1.12)

DAPA-HF 227/2373 (9.6) 273/2371 (11.5) 0.82 (0.69, 0.98)

Total 0.86 (0.76, 0.98)

Favours drug Favours placebo

Test for overall treatment effect, p=0.027
Test for heterogeneity of effect, p=0.40

CV death

HF, heart failure; SGLT2i, sodium-glucose co-transporter-2 inhibitor
Zannad F. Et al. https://doi.org/10.1016/S0140-6736(20)31824-9 1

Trial SGLT2i, n/N (%) Placebo, n/N (%) HR (95% CI) HR (95% CI)

EMPEROR-Reduced 249/1863 (13.4) 266/1867 (14.2) 0.92 (0.77, 1.10)

DAPA-HF 276/2373 (11.6) 329/2371 (13.9) 0.83 (0.71, 0.97)

Total 0.87 (0.77, 0.98)

Favours drug Favours placebo

Test for overall treatment effect, p=0.018
Test for heterogeneity of effect, p=0.39

All-cause death

I2=0%

I2=0%



SGLT2 inhibitor Placebo

n with event/N analysed (%) RR (95% CI)

EMPEROR-Reduced1 575/1863 (30.9) 753/1867 (40.3) 0.76 (0.65, 0.89)

DAPA-HF 567/2373 (23.9) 742/2371 (31.3) 0.75 (0.65, 0.88)

Total 0.75 (0.68, 0.84)

Test for overall treatment effect, p<0.0001
Test for heterogeneity of effect, p=0.91     I2=0%

All (first and recurrent) hospitalisation for heart failure 
or cardiovascular death

0.50 1.251.000.75

Favours SGLT2 
inhibitor

Favours
placebo

1 DAPA-HF analysis approach (LWYY)
Zannad F. Et al. https://doi.org/10.1016/S0140-6736(20)31824-9 1



SGLT2 inhibitor Placebo

n with event/N analysed (%) HR (95% CI)

EMPEROR-Reduced 18/1863 (1.0) 33/1867 (1.8) 0.52 (0.29, 0.92)

DAPA-HF 28/2373 (1.2) 39/2371 (1.6) 0.71 (0.44, 1.16)

Total 0.62 (0.43, 0.90)

Test for overall treatment effect, p=0.0128
Test for heterogeneity of effect, p=0.42     I2=0%

First kidney composite1

0.50 1.251.000.750.25

Favours SGLT2 
inhibitor

Favours
placebo

1Aligned with DAPA-HF definition. Chronic dialysis or renal transplant or sustained reduction of ≥ 50% eGFR(CKD-EPI)cr or a sustained eGFR <15 mL/min/1.73m2 (for patients with baseline eGFR ≥30) or sustained eGFR <10 
mL/min/1.73m2 (for patients with baseline eGFR <30 mL/min/1.73m2).
Zannad F. Et al. https://doi.org/10.1016/S0140-6736(20)31824-9 18



The new universal definition of heart failure classifies 
the different phenotypes according to LVEF

LVEF

EF, ejection fraction; HF, heart failure; LVEF, left ventricular ejection fraction.
Bozkurt B et al. Eur J Heart Fail. 2021;23:352.

≤40% 41–49% ≥50%

HF with reduced EF
(HFrEF)

HF with preserved EF
(HFpEF)

HF with improved EF
(HFimpEF)

HF with a baseline LVEF ≤40%, a ≥10-point increase
from baseline LVEF, and a second measurement of LVEF >40%

HF with mildly reduced EF
(HFmrEF)



EMPEROR-Preserved study design

*Randomized, double-blind, placebo-controlled trial.
CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; CV, cardiovascular; eGFR, estimated glomerular filtration rate; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; 
HHF, hospitalization for heart failure; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association; OD, once daily; T2D, type 2 diabetes.

Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038

Phase III trial* in patients with HFpEF

Aim: To investigate the safety and efficacy of empagliflozin versus placebo in patients with HF 
with preserved ejection fraction
Population: T2D and non-T2D, aged ≥18 years, chronic HF (NYHA class II–IV)

Median follow-up 26.2 months

EMPEROR-Preserved
LVEF >40%

5988 patients
Placebo

Empagliflozin 10 mg OD

CONFIRMATORY KEY SECONDARY ENDPOINTS
• First and recurrent adjudicated HHF
• Slope of change in eGFR (CKD-EPI) from baseline

COMPOSITE PRIMARY ENDPOINT 
• Time to first event of adjudicated CV death or 

adjudicated HHF



EMPEROR-Preserved:
Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria 

• Age ≥18 years
• Chronic HF NYHA class II−IV
• LVEF >40%
• NT-proBNP:

• >300 pg/mL in patients without AF
• >900 pg/mL in patients with AF

• Structural changes in the heart (increases in left 
atrial size or left ventricular mass) or HHF within 12 
months of screening

• MI, coronary artery bypass graft surgery or other 
major CV surgery, stroke or TIA 
≤90 days before visit 

• Heart transplant recipient, or listed for heart 
transplant

• Acute decompensated HF
• SBP ≥180 mmHg at randomization
• Symptomatic hypotension and/or SBP <100 mmHg
• eGFR <20 mL/min/1.73 m2 or requiring dialysis

Further criteria apply
AF, atrial fibrillation; CV, cardiovascular; eGFR, estimated glomerular filtration rate; HF, heart failure; HHF, hospitalization for heart failure; LVEF, left ventricular ejection fraction; MI, myocardial infarction; 
NT-proBNP, N-terminal prohormone of brain natriuretic peptide; NYHA, New York Heart Association; SBP, systolic blood pressure; TIA, transient ischaemic attack. 
Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038



EMPEROR-Preserved: Key secondary endpoint – adjudicated 
total HHF (first and recurrent)
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Placebo

Empagliflozin

HR: 0.73
(95% CI: 0.61, 0.88)

p<0.001

Empagliflozin: 
407 patients 
with event
Placebo: 
541 patients 
with event

RRR
27%

CI, confidence interval; HHF, hospitalization for heart failure; HR, hazard ratio; RRR, relative risk reduction.
Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038.



Empagliflozin protected the kidney by significantly slowing the 
decline in kidney function

eGFR slope = rate of decline (and is a measure for long-term renal function). eGFR slope is analysed based on on-treatment data using a random coefficient model including age, baseline 
eGFR and baseline LVEF as linear covariates and sex, region, baseline diabetes status, and baseline by time and treatment by time interactions as fixed effects; the model allows for randomly 
varying slope and intercept between patients.
eGFR, estimated glomerular filtration rate; LVEF, left ventricular ejection fraction; SE, standard error. 
Developed from data reported in Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038.

Weeks
12

Baseline
4 32 52 100 12476 148 172 196

Early difference between empagliflozin and placebo 
due to the well-known initial drop with empagliflozin 
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1.36 mL/min/1.73 m2/year 
difference in eGFR slope

(95% CI: 1.06, 1.66; p<0.001)

The rate of eGFR decline in patients 
treated with empagliflozin was half 

that of patients treated with placebo

−1.25
(±0.11)

−2.62
(±0.11)

Empagliflozin Placebo

mean (±SE) 
mL/min/1.73 m2/year



EMPEROR-Preserved:
Specific endpoints for hierarchical testing

EMPEROR-Preserved

Primary endpoint: 
Adjudicated CV death or 
HHF

Confirmatory*
HR: 0.79

(95% CI: 0.69, 0.90)
p<0.001

Key secondary endpoint: 
Adjudicated first and recurrent
HHF

Confirmatory†
HR: 0.73

(95% CI: 0.61, 0.88)
p<0.001

Key secondary endpoint: 
eGFR slope

Confirmatory‡
+1.36

mL/min/1.73 m2 per year
p<0.001

*Cox regression with a=0.0497. †Joint frailty model that included CV death as source of information censoring. ‡Random coefficient model. See slide notes for more information. 
CI, confidence interval; CV, cardiovascular; eGFR, estimated glomerular filtration rate; HHF, hospitalization for heart failure; HR, hazard ratio.
Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038.



Dapagliflozin Evaluation to Improve the LIVEs of Patients With PReserved Ejection Fraction Heart 
Failure1,2,3

• 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)

v Full patient population
v 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



Baseline characteristics1,2

6263 Patients2

• Age ≥40 with/without T2D
• NYHA class II-IV
• LVEF >40%a with structural 

heart diseaseb

• Ambulatory or hospitalizedc

• Elevated NT-proBNP levels
• eGFR ≥25 mL/min/1.73 m2

• aPrior LVEF ≤40% also included; bLV hypertrophy or LA enlargement; cOff IV HF therapy (including diuretics) for ≥24 hours; dhHF or urgent HF visit; eFirst and recurrent. 

Largest and broadest trial to date in patients with heart failure and 
mildly reduced or preserved ejection fraction1

100 years of commitment to CVD with more to come in HFSGLT2 inhibitors, including dapagliflozin, are recommended in 
patients with HF regardless of LVEF in Treatment Guidelines5

Hospitalized or 
recently discharged

54%
Average LVEF

1011 pg/mL
Median NT-proBNP

50%
With an eGFR

<60 mL/min/1.73 m2

55%
Without T2D

~18%
With prior 

LVEF ≤40%

10%

DAPA 10 mg
n=3131

Placebo
n=3132

Median follow-up: 2.3 years

Results consistent with the 
well-established safety 

profile2-4

SafetySecondary Endpoints2

Significant reduction in totale worsening 
HF eventsd and CV deaths 

Mortality rates numerically lower

Significant improvement in HF symptoms

v All individual components occurred less frequently in the DAPA group
v Treatment benefit was consistent across all prespecified subgroups

Primary Endpoint2,3

18% RRR
HR 0.82 (0.73-0.92)

p=0.0008

Significant reduction in composite 
of CV death or worsening HFd Placebo 

DAPA 10 mg

NNT=32



DELIVER Extends the Benefit of Dapagliflozin Across the Range of LVEF

• ahHF or an urgent HF visit.
• CV = cardiovascular; EF = ejection fraction; 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; hHF = hospitalization for heart failure.
• 1. McMurray JJV et al. N Engl J Med. 2019;381(21):1995-2008; 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.

EF ≤40% EF >40%

• Significant reduction in the composite of 
CV death or worsening HFa as well as 
each individual component

• Reduction in all-cause mortality
• HF symptom benefit 
• Consistent benefit across a broad 

population

• Largest and broadest trial to date in patients with EF >40%
• Significant reduction in the composite of CV death or 

worsening HFa, with all components contributing
• HF symptom benefit
• Consistent benefit across all subgroups

HFrEF HFmrEF HFpEF
>11,000 patients with HF1,2

1 2,3



Dapagliflozin Significantly Reduced the Risk of Each Endpoint Across the 
Range of LVEF

• aFirst and repeat. 
• Jhund PS et al. Online ahead of print. Nat Med. 2022.

Pooled DAPA-HF + DELIVER

hHF

Totala hHF

RR: 0.71 
95% CI: 0.65-0.78

First hHF

HR: 0.74 
95% CI: 0.66-0.82

CV death

14 RRR
%

1.5% ARR
p=0.01

All-cause death

10 RRR
%

1.5% ARR
p=0.03

Death

HR: 0.86 
95% CI: 0.76-0.97

HR: 0.90 
95% CI: 0.82-0.99

CV death, 
MI, or stroke

10 RRR
%

1.3% ARR
p=0.045

MACE

HR: 0.90 
95% CI: 0.81-1.00

Pre-specified patient-level pooled analysis

29 %

6.0% ARR
p<0.001

reduction 26 RRR
%

3.2% ARR
p<0.001

Effect was consistent across the full range of LVEF



• aFirst and recurrent; bComposite of CV death, MI, or stroke.
• 1. Jhund PS et al. Online ahead of print. Nat Med. 2022; 2. McMurray JJV et al. N Engl J Med. 2019;381(21):1995-2008; 3. Solomon SD et al. Online ahead of print. N Engl J Med. 2022; 4. Heidenreich PA et al. J Am Coll Cardiol. 2022;79(17):e263-e421. 

DAPA-HF + DELIVER Pooled Analysis
Pre-specified, patient-level pooled analysis

Study Design1,2,3

LVEF ≤40%; N=4744

LVEF >40%; N=6263

Purpose1

• Examine the effect of DAPA across the LVEF range given 
the attenuation seen in patients with higher LVEFs in 
other HF medication trials

• Outcomes:

vCV death
vAll-cause death

vCV death or hHFvTotala hHF
vMACEb

DAPA significantly reduced the risk of 
death and hHF across the LVEF range1

14
RRR
%

1.5% ARR
p=0.01

DAPA 
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Placebo

0

10

20

Days since Randomization
1080990900810720630540450360270180900

Primary Endpoint: CV Death

HR: 0.86 (95% CI: 0.76-0.97)

All-cause death

HR: 0.90 
95% CI: 0.82-0.99

10
RRR
%

1.5% ARR
p=0.03

Totala hHF

RR: 0.71 
95% CI: 0.65-0.78

First hHF

HR: 0.74 
95% CI: 0.66-0.82

29
reduction

%

6.0% ARR
p<0.001

26
RRR
%

3.2% ARR
p<0.001

Median Follow-up: 22 months

N=11,007

Placebo
n=5503

DAPA 10 mg
n=5504

DAPA significantly reduced the risk of 
CV death or hHF across the LVEF range1

CV Death or hHF

No 
Difference

Placebo Better

DAPA Better

DAPA reduced the risk of CV death or hHF by 22%
HR: 0.78 (95% CI: 0.72-0.86); p<0.001

Continuous HR for 
DAPA vs. placebo

95% CI

Unity (HR=1)

SGLT2 inhibitors, including dapagliflozin, are recommended in patients with HF regardless of LVEF in Treatment Guidelines4
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Interaction p-value=0.71



……e il rene?????DAPA-CKD:
Dapagliflozin in Patients With Chronic Kidney Disease1,2

• aESKD defined as the need for maintenance dialysis (peritoneal or hemodialysis) for more than 28 days, renal transplantation or sustained eGFR <15mL/min/1.73m2 for at least 28 days.
• ACEi = angiotensin-converting enzyme inhibitor; ANCA = anti-neutrophil cytoplasmic antibody; ARB = angiotensin-receptor blocker; CKD = chronic kidney disease; CV = cardiovascular; eGFR = estimated glomerular filtration rate; 

ESKD = end-stage kidney disease; hHF = hospitalization for heart failure; T1D = type 1 diabetes; T2D = type 2 diabetes; UACR = urinary albumin-to-creatinine ratio.
• 1. Heerspink HJL et al. Nephrol Dial Transplant. 2020;35:274–282; 2. Heerspink HJL et al. N Engl J Med. 2020; 383:1436-1446.

• Composite of sustained       
≥50% eGFR decline, ESKD, or renal death 

• Composite of CV death or hHF

• All-cause mortality

Secondary Outcomes

Dapagliflozin 10 mg 
+ standard of care

Placebo 
+ standard of care

1:
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Composite of sustained ≥50% eGFR decline, 
ESKDa, renal or CV death

Primary Outcome

4304 Randomized
Median follow-up 2.4 years

Objective 

Key Inclusion Criteria
• ≥18 years of age
• eGFR ≥25 to ≤75 mL/min/1.73m2

• UACR ≥200 to ≤5000 mg/g
• Stable dose of ACEi/ARB for 

≥4 weeks
• With and without T2D

Key Exclusion Criteria
• T1D
• Polycystic kidney disease, 

lupus nephritis, ANCA-
associated vasculitis

• Immunosuppressive therapy ≤6 
months prior to enrollment



Etiology of CKD

• HTN = hypertensive; IgA = immunoglobulin A; T2D = type 2 diabetes.
• Wheeler DC et al. Nephrol Dial Transplant. 2020;35:1700–1711. 

Chronic glomerulonephritis
IgA nephropathy (6.3%)
Focal segmental glomerulosclerosis (2.7%)
Membranous nephropathy (1.0%)
Minimal change disease (0.3%)
Other (5.9%)

Chronic glomerulonephritis
IgA nephropathy (1.3%)
Focal segmental glomerulosclerosis (0.8%)
Membranous nephropathy (0.3%)
Minimal change disease (0.1%)
Other (0.9%) 

Chronic glomerulonephritis 
IgA nephropathy (16.6%)
Focal segmental glomerulosclerosis (6.7%)
Membranous nephropathy (2.4%)
Minimal change disease (0.6%)
Other (16.5%) 

Ischemic/HTN nephropathy

Ischemic/HTN nephropathy

Diabetic nephropathy

Diabetic nephropathy

Ischemic/HTN nephropathy



End Points

• DAPA-CKD1, the first dedicated renal outcomes trial to assess the efficacy and safety of an 
SGLT-2 inhibitor in patients with CKD with and without T2D, demonstrated:

• CKD = chronic kidney disease; CV = cardiovascular; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HF = heart failure; hHF = hospitalization for heart 
failure; RRR = relative risk reduction; SGLT-2 = sodium glucose co-transporter 2; T2D = type 2 diabetes; UACR = urinary albumin-to-creatinine ratio.

• 1. Heerspink HJL et al. N Engl J Med. 2020; 383:1436-1446. 2. Wiviott SD. et al. N Engl J Med. 2019;380:347-357. 3. McMurray JJV et al. N Engl J Med. 2019;381:1995-2008. 

• Consistent clinical benefits in patients with CKD across major subgroups including in patients 
with and without T2D, and by baseline eGFR and UACR categories

• Dapagliflozin was well-tolerated for the treatment of CKD (in patients with and without T2D) and data 
confirm the known safety profile

• DAPA-CKD builds upon the evidence for dapagliflozin in the prevention of hHF and worsening of renal 
disease in DECLARE2 and reduction in the risk of worsening HF and CV death in DAPA-HF3

39% RRR 
for the primary composite 
endpoint (≥50% sustained 
decline in eGFR, ESKD, 
renal or CV death)

44% RRR 
for the renal composite 
(≥50% sustained decline 
in eGFR, ESKD, or    
renal death)

29% RRR 
for the composite of 
CV death or 
hospitalization 
for heart failure

31% RRR 
all-cause 
mortality



• a Because the trial met only one of its dual primary composite outcomes for superiority (CV death or hospital admission for heart failure), all other analyses of additional outcomes should be 
considered hypothesis generating only; bNominal p-value. 

• CKD = chronic kidney disease; CV = cardiovascular; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HF = heart failure; HFrEF = heart failure with reduced ejection 
fraction; hHF = hospitalization for heart failure; T2D = type 2 diabetes. 

• 1. Wiviott SD. et al. N Engl J Med. 2019;380:347-357; 2. Mosenzon O et al. Lancet Diabetes Endocrinol. 2019;7:606-617; 3. McMurray JJV et al. N Engl J Med. 2019;381:1995-2008; 4. McMurray J. 
Presented at: ESC Congress; August 31-September 4, 2019; Paris, France; 5. Heerspink HJL. Presented at: ESC Congress – The Digital Experience; August 29 - September 1, 2020; 6. Heerspink HJL 
et al. N Engl J Med. 2020; 383:1436-1446.

Patient Population
Mean eGFR

Primary
Endpoint

• hHF or CV death
0.83 (0.73, 0.95) p=0.005

• CV death or worsening HF (hHF or urgent 
hHF visit)
0.74 (0.65, 0.85) p<0.001

• ≥50% eGFR decline, ESKD, or renal or CV death
0.61 (0.51-0.72) p=0.000000028

Key Secondary
Endpoints

• eGFR decrease ≥40% to <60, ESKD or renal 
death
0.53 (0.43, 0.66) p<0.0001a

• All-cause mortality
0.83 (0.71-0.97) p=0.022b

• All-cause mortality
0.69 (0.53-0.88) p=0.0035

• CV death or hHF
0.71 (0.55, 0.92) p=0.0089

T2D HFrEF with or without T2D CKD with or without T2D

85 mL/min/1.73 m2 66 mL/min/1.73 m2 43 mL/min/1.73 m2

N = 17,1601,2 N = 47443,4 N = 43045,6

DAPA-CKD Expands the Cardiorenal and Mortality Benefit 
of Dapagliflozin to Patients With CKD

CV

Renal

Mortality



Empa-Kidney

DOI: 10.1056/NEJMoa22



Empa-Kidney



Empa-Kidney

Among a broad range of patients with CKD
who were at risk for disease progression, 

including
a large number of patients without diabetes,

with an eGFR of less than 30 ml per minute per
1.73 m2, and with a low urinary albumin-

tocreatinine
ratio, empagliflozin treatment led to

a lower risk of progression of kidney disease or
death from cardiovascular causes than placebo.



Grazie per l’attenzione!!!


