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Caruso I, Giorgino F. Metabolism. 2022 Feb;127:154937

SGLT-2 Inhibitors as Cardio-renal Protective Agents

 Renal & Cardiac 
Autophagy

 Renal & Cardiac 
Metabolic Efficiency

 Renal & Cardiac Oxidative 
Stress & Inflammation

 Renal & Cardiac
Fibrosis
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SGLT-2 Inhibitors and GLP-1 RA for Type 2 Diabetes: Systematic Review and 

Network Meta-analysis of Randomised Controlled Trials

Palmer SC et al, BMJ 2021

Varying levels of cardiovascular 

and kidney disease risk

1. very low risk: no CV risk 

factors

2. low risk: ≥ 3 CV risk factors

3. moderate risk: CVD

4. high risk: CKD

5. very high risk: CVD and CKD
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Palmer SC et al, BMJ 2021

SGLT-2i vs. Placebo
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Pooled Risk of Death and Clinical Events in Matched 

Populations According to Treatment Status in the Lombardy 

and Apulia Regions, from 2010 to 2018 

 

Figure 2S 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hazard ratio (95%CI) 

0.46 (0.40-0.52) 

0.74 (0.63-0.87) 

0.82 (0.62-1.07) 

1.00 (0.90-1.11) 

1.01 (0.87-1.16) 

0.57 (0.48-0.67) 

0.98 (0.83-1.16) 

0.93 (0.72-1.20) 

Baviera M, et al., Diabetes Obes Metab 2021

L SGLT-2i (N=11,683) Other AHAs (N=11,683)

A SGLT-2i (N=6,046) Other AHAs (N=6,046)

A, Apulia; L, Lombardy

SGLT-2i
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Scheen AJ, Exp Opinion Drug Safety 2019Diap
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Risk and Benefits of SGLT-2i Users 

Marilly E et al, Diabetologia 2022

Amputations

DKA

Genital infections
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Risk and Benefits of SGLT-2i Users 

For 1000 individuals treated over 3.5 years,
SGLT2i 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, 36 genital infections

- 778 individuals are expected to avoid all 
investigated outcomes

Amp, aputations; Keto/DKA, diabetic ketoacidosis; HHF, hospitalization for heart failure; 

MACE, major adverse cardiovascular events; ESRD, end stage renal disease Marilly E et al, Diabetologia 2022Diap
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Htoo PT et al, Diabetologia 2024

Real-World Effectiveness and Safety of Empagliflozin: the EMPRISE Study
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Safety of SGLT-2i According to Baseline HbA1c Levels  

D’Andrea E et al, JAMA Intern Med, 2023

Lower-limb amputations

DKA

Genital infections

Acute kidney injury

Falls

Non-vertebral fractures

Hypovolemia

7.5-9.0%
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Cahn A, Diabetes Care 2019 

Cardiovascular and Renal Efficacy of SGLT-2i Was Consistent Regardless of Age:
Analysis from the DECLARE-TIMI 58
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SGLT-2i are Effective and Safe in Elderly Patients:

The SOLD Study

Lunati ME et al, Pharmacol Res 2022

• 6 outpatient clinics, 739 patients >70 years

• 17% >80 years

• Data were collected at baseline, at 6 and 12 months of follow-up

Change in HbA1c vs baseline Causes of treatment discontinuation

Others

Inefficacy

Intolerance

Volume depletion

G-U tract infection

Acute kidney injury

Diap
os

itiv
a p

rep
ara

ta 
da

 FRANCESCO G
IO

RGIN
O e 

ce
du

ta 
all

a S
oc

iet
à I

tal
ian

a d
i D

iab
eto

log
ia.

 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



Zhang S et al, Front Endocrinol 2023

SGLT-2i and Sarcopenia in Type 2 Diabetes

• 12 studies, 1,101 participants

• DXA to evaluate lean mass

the negative influence on muscle mass paralleled the reduction in FM 

and BW, and the consequent increased risk of sarcopenia warrants high 

attention, especially in patients already predisposed to physical frailty
Diap

os
itiv

a p
rep

ara
ta 

da
 FRANCESCO G

IO
RGIN

O e 
ce

du
ta 

all
a S

oc
iet

à I
tal

ian
a d

i D
iab

eto
log

ia.
 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



Yabe D et al, Diabetes Obes Metab 2023

SGLT-2i and Sarcopenia in Elderly Patients (EMPA-ELDERLY)
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CV Safety of SGLT-2i in Elderly Patients

Kutz A et al, Diabetes Care 2023

• Patients aged > 65 years initiating DPP-4i 

or SGLT-2i

• 1:1 propensity score matched cohorts

• Stratification according to frailty using a 

validated claims-based frailty index (0-1)

• SGLT-2i safely improved cardiovascular 

outcomes, with the largest benefits 

among frail people
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SGLT-2i Initiation is Associated with a Lower Risk of AKI 
Compared to DPP4i and GLP-1RA in Elderly Patients

Zhuo M et al, Am J Kidney Dis 2022 Diap
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eGFR Decline after SGLT2 Inhibitor Initiation

Alejandro Y et al, Kidney360 2021Diap
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The eGFR Dip Does Not Influence the Effectiveness of 
SGLT-2i on Cardiovascular and Kidney Outcomes

Heerspink et al, Clin J Am Soc Nephrol 2021
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Cumulative Incidence of Long-term Dialysis in SGLT-2i
Users and Nonusers in Patients with T2D and stage 5 CKD

Intention-to-treat As-treated

Yen F-S et al, Ann Intern Med 2024
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Madero M et al, 

Kidney Med 2024

SGLT-2 Inhibitor

Use in CKD
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Date of Download: 1/29/2024 Copyright © 2024 American Diabetes Association. All rights reserved.

HR (95% CI) of below-knee amputation associated with SGLT2 inhibitor use compared with DPP-4 inhibitor use among 

patients with type 2 diabetes. Nova Scotia was not included in this analysis because where were fewer than five events 

in one of the two exposure groups. IV, inverse variance.
Yu OHY et al, Diabetes Care 2020

Risk of Below-knee Amputations: SGLT2i vs DPP4i

• 207,817 SGLT2i vs 207,817 DPP4i initiators

• UK e Canada claim databases

• Mean follow-up: 11 months 
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Date of Download: 1/29/2024 Copyright © 2024 American Diabetes Association. All rights reserved.Werkman NCC et al, Cardiovasc Diabetol 2023

Risk of Lower Limb Amputations: SGLT2i vs SU

• 13,736 SGLT2i vs 12,851 DPP4i initiators

• Data from the National Health Danish Service (2013-2018)

• Median follow-up: 1.6 years

SU, sulphonylurea
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Risk Factors for SGLT-2i Associated Genitourinary Infections

Kittipibul V et al, J Am Coll Cardiol 2024
Diap

os
itiv

a p
rep

ara
ta 

da
 FRANCESCO G

IO
RGIN

O e 
ce

du
ta 

all
a S

oc
iet

à I
tal

ian
a d

i D
iab

eto
log

ia.
 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



Genitourinary Infections in SGLT-2i Users 

Kittipibul V et al, J Am Coll Cardiol 2024
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SGLT-2i Therapy

Lower-limb amputations (*)

DKA / Type 1 diabetes

Genital infections

↓ GFR / Acute kidney injury

Non-vertebral fractures

Volume depletion (*)

Elderly / Frailty / Sarcopenia (*)

Urinary infections

True barriers False barriers

(*) caution should be observedDiap
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McEwan P et al, NDT 2024Diap
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