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SGLT2i revolution (HFrEF)

EMPEROR Reduced

25% reduction in 

CV death or HF hosp.

Packer et al., N Engl J Med, 2020McMurray et al., N Engl J Med, 2019

DAPA-HF

26% reduction in 

CV death or Worsening HF



SGLT2i revolution (HFpEF)

EMPEROR Preserved

21% reduction in 

CV death or HF hosp.

Anker et al., N Engl J Med, 2021Solomon et al., N Engl J Med, 2022

DELIVER

18% reduction in 

CV death or Worsening HF



Nephroprotective effects of SGLT2i

Herrington et al., Eur J Heart Fail, 2021



SGLT2i: renal tubular effects

Herrington et al., Eur J Heart Fail, 2021; Heerspink et al., Circulation, 2016



SGLT2i: renal tubular effects

Kidokoro et al., Circulation, 2019

In vivo imaging showed that SGLT2i (empagliflozin)

increased afferent arteriole tone in diabetic mice
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Before medication
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SGLT2i: vascular & haemodynamic effects

Verma & McMurray et al., Diabetologia, 2018

SGLT2i Loop diuretics



SGLT2i: vascular & haemodynamic effects

Serenelli et al., Eur Heart J, 2020
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In EMPA-REG OUTCOME Empagliflozin was associated with small reductions in blood pressure and no 
increases in heart rate 

Mean adjusted BP parameters

All patients (including those who discontinued study drug or initiated new therapies) were included in this mixed model repeated measures analysis (intention to treat). X-axes: time points with reasonable 
amount of data available for prescheduled measurements. ECG, electrocardiogram Zinman B et al. N Engl J Med 2015;373:2117

Placebo 2322 2235 2203 2161 2133 2073 2024 1974 1771 1492 1274 1126 981 735 450 171

Empagliflozin 10 mg 2322 2250 2235 2193 2174 2125 2095 2072 1853 1556 1327 1189 1034 790 518 199

Empagliflozin 25 mg 2323 2247 2221 2197 2169 2129 2102 2066 1878 1571 1351 1212 1070 842 528 216
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SGLT2i: vascular & haemodynamic effects



SPB

MAP

Cohort 1: EMPA-REG BP trial

Cohort 2: pivotal trials of empagliflozin 
required for regulatory submissions: 

EMPA-REG MONO , EMPA-REG 
MET , EMPA-REG METSU  and 

EMPA-REG PIO
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JAMA

Published Online: November 7, 2025

doi: SGLT2 Inhibitors and Kidney Outcomes by Glomerular Filtration Rate and AlbuminuriaA Meta-Analysis

SGLT2 Inhibitors and Kidney Outcomes by Glomerular 
Filtration Rate and Albuminuria: A Meta-Analysis

GFR ALBUMINURIA



JAMA
Published Online: November 7, 2025
doi: 10.1001/jama.2025.20835

Effects of Sodium Glucose Cotransporter 2 Inhibitors by 
Diabetes Status and Level of Albuminuria: A Meta-Analysis

Estimated GFR slope



-50% risk of progression 

of kidney failure





Una azione su più target con un fine comune: protezione cardiovascolare

John R. Ussher 1,2 & Daniel J. Drucker. Nature reviews cardiology 2023. https://doi.org/10.1038/s41569-023-00849-3



GLP-1RA, glucagon-like pept ide-1 receptor agonist; HbA1C, glycated haemoglobin; HFmrEF, heart failure with mildly reduced ejection fract ion; HFpEF, heart failure with preserved ejection fraction; MACE, major adverse cardiovascular events; T2D, type 2 diabetes.



Semaglutide shows cardio-reno-metabolic 
benefits1-4

PIONEER 61, SUSTAIN 62, SOUL5, SELECT3

& FLOW4

1. Husain M et al . N Engl  J Med 2019;381:841–51; 2. Marso SP et al. N Engl J Med 2016;375:1834–44; 2. 3. Lincoff AM, et  al. N Engl J Med. 2023 Dec 14;389(24):2221-2232. 4. Perkovic V, et  al. N Engl J Med. 2024;391(2):109-121. 5.  Clinicaltrials.gov: NCT03914326

FLOW



SBPDBP



Association between BP-lowering and all-cause mortality

Each 5-mmHg reduction in systolic BP significantly reduced the risk of all-cause mortality by 23% (HR 0.77; 95% 
CI 0.65–0.90) in patients treated with SGLT2 inhibitors (left panel). The corresponding absolute relative risk 
(ARR), in events per 1000 patient-years of follow-up, was 3.69 (95% CI 0.67–6.71).

In those treated with GLP-1 RAs, the risk of all-cause mortality was reduced by 35% (0.65 (0.51–0.84; right panel), 
and the corresponding ARR was 4.42 (2.51–6.32) events per 1000 patient-years of follow-up



TIRZEPATIDE



SURPASS 2: efficacia significativamente superiore sulla riduzione della
glicata vs semaglutide 1 mg con maggiore velocità di risposta

Frias JP, et al. N Engl J Med. 2021

Sett 4



Controllo efficace dei fattori di rischio CV modificabili: 
pressione arteriosa sistolica

Frias JP, et al. N Engl J Med. 2021

Rosenstock J, Lancet. 2021 Jul 10;398(10295):143-155. Frías JP,. N Engl J Med. 2021 Aug 

5;385(6):503-515. Ludvik B, Lancet. 2021 Aug 14;398(10300):583-598.Del Prato S, Lancet. 2021 Nov 

13;398(10313):1811-1824.Dahl D, JAMA. 2022 Feb 8;327(6):534-545.Rosenstock J,. JAMA. 2023 

Nov 7;330(17):1631-1640. 
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SUMMIT: Tirzepatide migliora gli outcome di scompenso in pazienti HFpEF

• aWorsening HF event was defined as heart failure symptoms requiring hospitalization, intravenous drugs for HF in an urgent care 
setting or intensification of oral diuretics. Changes in oral diuretics without worsening HF was not designated as an event. d of pr int).

HR 0.62

(95% CI 0.41-0.95)

P=0.026
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SUMMIT: Tirzepatide migliora gli outcome di scompenso in pazienti
HFpEF con e senza T2DM

Packer et al. NEJM 2024

48% have T2DM 

at baseline



Tirzepatide riduce l’albuminuria e stabilizza l’eGFR in pazienti con T2DM 
indipendentemente dall’uso di SGLT2i

Mean percent changes in log-transformed UACR and changes in eGFR from baseline to end of treatment. Slope data are mean decline (SE) per year and differences between TZP and iGLAR are with 95% CI. CI=confidence interval; eGFR=estimated 
glomerular filtration rate; iGLAR=insulin glargine; N=number of participants in specified population; TZP=Tirzepatide; SE=standard error; SGLT-2i=sodium-glucose co-transporter 2 inhibitor; UACR=urine albumin-creatinine ratio.

eGFRUACR

SGLT2-i use 

at baseline
N

UACR change (95%CI)

TZP iGLAR

Yes 498 -7.9 (-19.7, 5.7) 55.2 (34.5, 79.0)

No 1488 -10.4 (-19.6, -0.0) 26.6 (13.5, 41.2)

SGLT2-i use 

at baseline

No. of 

patients

eGFR slope (mL/min/1.73m2/year)

TZP iGLAR

Yes 498 -1.2 (0.4) -3.2 (0.4)

No 1488 -1.5 (0.3) -3.8 (0.3)

Lancet Diabet Endocrinol2022;10:774-785



Cardiovascular-Kidney-Metabolic Syndrome

Ndumele et al., Circulation, 2023



GRAZIE!!! 
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