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Death from cardiovascular disease Diabetic Kidney Disease

Halmien, Diabetes care Oct 2022Rawshani, NEJM 2017

Secular trends in cardio-renal disease



NATURE REVIEWS NEPHROLOGY, 16(3); 2020

CKD primary prevention



Razionale fisiopatologico
dell’associazione SGLT2i + GLP-1RA

Ele Ferrannini. «Pathophysiological basis of SGLT2i/GLP-1 RA combination», presented at EASD 2016



 SGLT2i e GLP-1RA agiscono sui principali fattori di rischio dello 
sviluppo di malattia renale cronica



What is missing?

with

SGLT2i alone
we miss…

• Better A1c control
• Better weight control
• Anti-inflammatory effect
• Anti-atherosclerotic effect

with

GLP-1RA alone
we miss…

• Stronger eGFR preservation
• Effect independent of A1c / BW
• Hemodynamic effect
• Synergy on albuminuria reduction



Diabetologia Volume 61, pages 2277–2289, (2018)
Hong Kong Diabetes Biobank Study Group, AJKD 2022

The presence of albuminuria worsens all outcomes



Doldenberg et al. Can J Diabetes 2021



Effects of combination therapies

Neuen BL, et al. Circulation 2024;149:450–462

Outcome HR (95% CI)

CKD progression

0.25 0.5 0.75 1.251
Favors combination therapy Favors conventional care

0.67 (0.55, 0.80)

All-cause mortality

GLP-1 RA 0.86 (0.72, 1.02)
ns-MRA 0.77 (0.67, 0.88)
GLP-1 RA + ns-MRA 0.66 (0.53, 0.83)
SGLT2i + GLP-1 RA 0.54 (0.42, 0.70)
SGLT2i + ns-MRA 0.49 (0.38, 0.61)
SGLT2i + GLP-1 RA + ns-MRA 0.42 (0.31, 0.56)

SGLT2i 0.85 (0.75, 0.96)

SGLT2i 0.63 (0.53, 0.77)

ns-MRA 0.89 (0.79, 1.00)
GLP-1 RA + ns-MRA 0.78 (0.68, 0.90)
SGLT2i + GLP-1 RA 0.75 (0.65, 0.86)
SGLT2i + ns-MRA 0.76 (0.64, 0.90)
SGLT2i + GLP-1 RA + ns-MRA

GLP-1 RA 0.88 (0.82, 0.94)

0.25 0.5 0.75 1.251
Favors combination therapy Favors conventional care

MACE

GLP-1 RA 0.86 (0.80, 0.93)
ns-MRA 0.90 (0.81, 1.00)
GLP-1 RA + ns-MRA 0.77 (0.68, 0.88)
SGLT2i + GLP-1 RA 0.72 (0.63, 0.82)
SGLT2i + ns-MRA 0.75 (0.65, 0.87)
SGLT2i + GLP-1 RA + ns-MRA 0.65 (0.55, 0.76)

SGLT2i 0.83 (0.75, 0.93)

Outcome HR (95% CI)

Cardiovascular death
SGLT2i 0.84 (0.72, 0.97)

ns-MRA 0.88 (0.76, 1.02)
GLP-1 RA + ns-MRA 0.77 (0.65, 0.91)
SGLT2i + GLP-1 RA 0.73 (0.61, 0.86)
SGLT2i + ns-MRA 0.74 (0.60, 0.91)
SGLT2i + GLP-1 RA + ns-MRA 0.64 (0.51, 0.80)

GLP-1 RA 0.87 (0.80, 0.94)

Hospitalization for heart failure
SGLT2i 0.64 (0.53, 0.77)
GLP-1 RA 0.89 (0.82, 0.98)
ns-MRA 0.78 (0.66, 0.92)
GLP-1 RA + ns-MRA 0.69 (0.57, 0.84)
SGLT2i + GLP-1 RA 0.57 (0.47, 0.70)
SGLT2i + ns-MRA 0.50 (0.39, 0.64)
SGLT2i + GLP-1 RA + ns-MRA 0.45 (0.34, 0.58)

Combination treatment was projected to offer improved cardiorenal benefits over conventional treatmenta,b

Following treatment with an SGLT2i, a GLP-1 RA may offer a suitable additional treatment option



 SGLT2i e GLP-1RA agiscono sui principali fattori di rischio dello sviluppo di 
malattia renale cronica

 La combinazione SGLT2i + GLP-1RA promette una maggiore 
protezione renale rispetto alle singole terapie, anche grazie a 
meccanismi sinergici



SGLT2i vs GLP-1RA
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Change in eGFR over time

5701 new users of SGLT2i: dapa (52.8%), empa (38.6%), cana (8.5%) 
5701 new users of GLP-1RA: dula (52.3%), lira (30.8%), exe (10.7%), sema (3.8%)



SGLT2i vs GLP-1RA
Primary prevention

4430 pts / group
Age 60
Baseline eGFR 90 ml/min

0% eGFR <60 ml/min
0% UACR >30 mg/g

Diabetologia. 2024 Nov;67(11):2585-2597.



Fadini et al. Diabetes Obes Metab . 2025 Sep;27(9):5182-5191.

SGLT2i vs GLP-1RA
Secondary prevention

1226 pts / group
Age 63
Baseline eGFR 74 ml/min

38% eGFR <60 ml/min
71% UACR >30 mg/g



SGLT2i: 
risk of adverse kidney outcomes 
by baseline eGFR

Kidney protection is well consolidated in 
different populations and in those with very 

low renal riskk

Diabetes Obes Metab. 2023 May;25(5):1341-1350

-57%

-40%

-39%

-31%

-27%



Composite kidney outcome excluding albuminuria

Effects of GLP-1RA on kidney and cardiovascular disease outcomes
A meta-analysis of randomised controlled trials

Lancet Diabetes Endocrinol.. 2025 Jan;13(1):15-28.

2nd prev

1st prev



Perkovic V et al. N Engl J Med. 2024 Jul 11;391(2):109-121

FLOW trial (semaglutide in albuminuric DKD)

Kidney protection with semaglutie

Population



Perkovic V et al. Tuttle KR, Rossing P, Mahaffey KW, Mann JFE, Bakris G, Baeres FMM, Idorn T, Bosch-Traberg H, Lausvig NL, Pratley R; FLOW Trial Committees and Investigators. Effects of Semaglutide on Chronic 
Kidney Disease in Patients with Type 2 Diabetes. N Engl J Med. 2024 May 24. 





Change in eGFR with semaglutide vs placebo w/wo SGLT2i

Mann JFE, et al. Effects of semaglutide with and without concomitant SGLT2 inhibitor use in participants with type 2 diabetes and chronic kidney disease in the FLOW trial. Nat Med. 2024 Oct;30(10):2849-2856. 

With baseline SGLT2i Without baseline SGLT2i 

+3.2 
ml/min/1.73 m2

+3.7 
ml/min/1.73 m2





With eGFR >60 With eGFR <60



Semaglutide 
can be used as 
another first-

line agent



 SGLT2i e GLP-1RA agiscono sui principali fattori di rischio dello sviluppo di 
malattia renale cronica

 La combinazione SGLT2i + GLP-1RA promette una maggiore protezione renale 
rispetto alle singole terapie, anche grazie a meccanismi sinergici

 Le evidenze dei trials supportano l’uso di SGLT2i in prevenzione 
primaria e secondaria e di GLP-1RA soprattutto in prevenzione 
secondaria e add-on



 SGLT2i e GLP-1RA agiscono sui principali fattori di rischio dello sviluppo di 
malattia renale cronica

 La combinazione SGLT2i + GLP-1RA promette una maggiore protezione renale 
rispetto alle singole terapie, anche grazie a meccanismi sinergici

 Le evidenze dei trials supportano l’uso di SGLT2i in prevenzione primaria e 
secondaria e di GLP-1RA soprattutto in prevenzione secondaria ed add-on

 Non esistono evidenze derivanti dai trials clinici a supporto di una 
maggiore protezione renale con la combinazione.





Diabetologia. 2025 Oct 21. doi: 10.1007/s00125-025-06565-6.

Effects of SGLT2i + GLP-1RA combination on kidney endpoints
M-A of observational studies



Diabetologia. 2025 Oct 21. doi: 10.1007/s00125-025-06565-6.

Effects of SGLT2i + GLP-1RA combination on kidney endpoints
M-A of observational studies

GRADE of evidence



 SGLT2i e GLP-1RA agiscono sui principali fattori di rischio dello sviluppo di 
malattia renale cronica

 La combinazione SGLT2i + GLP-1RA promette una maggiore protezione renale 
rispetto alle singole terapie, anche grazie a meccanismi sinergici

 Le evidenze dei trials supportano l’uso di SGLT2i in prevenzione primaria e 
secondaria e di GLP-1RA soprattutto in prevenzione secondaria ed add-on

 Non esistono evidenze derivanti dai trials clinici a supporto di una maggiore 
protezione renale con la combinazione

 Gli studi osservazionali, con basso livello di evidenza, supportano la 
maggiore efficacia della combinazione su tutti gli outcomes cardio-
renali
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