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Background - MoA
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Sodium-glucose transporter 2 inhibitors (SGLT2) inhibitors were initially developed and approved to reduce 
hyperglycemia in T2D1-4





Effetti cardiovascolari





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



CVD-REAL

Matthew A. Cavender et al. JACC 2018; 71:2497-2506.



Potenziali 
effetti 

cardioprotettivi 
degli SGLT2-i



Shift in fuel energetics hypothesis



Gli SGLT2-i 
NON agiscono

allo stesso
modo dei
diuretici

dell’ansa!



Effetti renali





Sodium-Glucose Cotransporter 2 Inhibitor Cardiorenal Protection Mechanistic 
Overview

SGLT2i, Sodium-glucose cotransporter 2 inhibitors

Zelniker TA et al. J Am Coll Cardiol. 2020 Feb 4;75(4):422-43

The protective effects of SGLT2i on 
the kidney are believed to be 
mediated by several hemodynamic 
and nonhemodynamic 
mechanisms. The improvements of 
cardiac function by SGLT2i may 
contribute to their favorable effects 
on the kidneys halting the “vicious 
cardiorenal circle”.



Kidney protective effects of SGLT2 inhibitors could be mediated by 
different mechanisms

1. Dekkers CCJ et al. Curr Diab Rep 2018;18:27; 2. Thomas MC et al. Diabetologia 2018;61:2098; 3. Heerspink HJL et al. Kidney Int 2018;94:26;  4. Sugyama S et al. Intern Med 2018;57:2147

SGLT2 inhibitors increase distal sodium
delivery, thereby activating
tubuloglomerular feedback and reducing
hyperfiltration1

Reduction in sodium and glucose
reabsorption induced by
SGLT2 inhibitors reduces tubular
workload and could ameliorate renal
hypoxia, resulting in improvements in
tubular cell structural integrity and
possibly function1

This leads to: 
• Decreased intraglomerular pressure2,3

• Decreased proteinuria3

SGLT2 inhibitors have beneficial effects
on anti-inflammatory,
anti-oxidant and anti-fibrotic markers1

• SGLT2 inhibitors reduce body weight
and fat mass along with improvement of
endothelial function4









Altri effetti extraglicemici 
degli SGLT2-i







VERTIS CV



For each 1000 individuals treated 
over 3.5 years SGLT2-i are expected, 
on average, to:

- decrease the number of deaths 
from 70 to 61

- prevent 9 MACE, 11 HHF and 2 
ESRD

- induce 2 DKA and 36 genital 
infections

778 are expected to avoid all 
investigated outcomes



To be 
continued
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