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 Renal outcomes in CV outcome trials with GLP-1 receptor agonists

 Renal outcomes in the FLOW renal outcome trial with semaglutide

 Renal outcomes in trials with dual/triple incretin receptor agonists

 Semaglutide in the treatment algorithm of diabetic kidney disease
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Rossing P et al. Nephrol Dial Transplant. 2023;38:2041–2051

Renal outcomes in CVOTs with GLP-1 RAs in people with type 2 diabetes



Sattar N et al. Lancet Diabetes Endocrinol. 2021;9:653–662

Meta-analysis

* Either doubling of serum creatinine or >40% decline in eGFR 
+ renal replacement therapy or renal death (in EXSCEL)

*

Renal outcomes in CVOTs with GLP-1 RAs in people with type 2 diabetes



Colhoun HM et al. Nat Med. 2024;30:2058 – 2066

The Semaglutide Effects on Cardiovascular Outcomes in People with Overweight or Obesity (SELECT) trial

Renal outcomes in CVOTs with GLP-1 RA in people with obesity



Tuttle KR et al. Kidney360. 2020;2:254–262

Renal outcomes in registrative trials with GLP-1 RA in people with type 2 diabetes
A Study Comparing Dulaglutide With Insulin Glargine on Glycemic Control in Participants With Type 2 Diabetes

[T2D] and Moderate or Severe Chronic Kidney Disease [CKD] (AWARD-7 trial) post hoc analysis



Gerstein H et al. Lancet. 2019;394:131–138

Renal outcomes in CVOTs with GLP-1 RAs in people with type 2 diabetes



Botros FT et al. Diabetes Care. 2023;46:1524–1530

Renal outcomes in CVOTs with GLP-1 RAs in people with type 2 diabetes
Post hoc analysis



Shaman AM et al. Circulation. 2022;145:575–585

Renal outcomes in CVOTs with GLP-1 RAs in people with type 2 diabetes
Pooled analysis



Tuttle KR et al. Kidney Int. 2023;103:772–781

Annual eGFR change

Time to onset of persistent eGFR reductions

Renal outcomes in CVOTs with GLP-1 RAs in people with type 2 diabetes
Pooled analysis



Renal outcomes trial 
with GLP-1 receptor agonist

Rossing P et al. Nephrol Dial Transplant. 2023;38:2041–2051

Renal outcomes in the FLOW ROT with semaglutide in people with type 2 diabetes and CKD

Alb 583
eGFR 47



Renal outcomes in the FLOW ROT with semaglutide in people with type 2 diabetes and CKD

Perkovic V et al. N Engl J Med. 2024;391:109–121



Renal outcomes in the FLOW ROT with semaglutide in people with type 2 diabetes and CKD

Perkovic V et al. N Engl J Med. 2024;391:109–121



Renal outcomes in the FLOW ROT with semaglutide in people with type 2 diabetes and CKD

Perkovic V et al. N Engl J Med. 2024;391:109–121



Long-term renal protection with semaglutide in people with type 2 diabetes and CKD



CV outcomes in the FLOW ROT with semaglutide in people with type 2 diabetes and CKD

Mahaffey KW et al. Heart J. 2024 Aug 30



CV outcomes in the FLOW ROT with semaglutide in people with type 2 diabetes and CKD

Pratley RE et al. J Am Coll Cardiol. 2024;84:1615–1628



Heerspink HJL et al. Lancet Diabetes Endocrinol. 2022;10:774–785

Time to first sustained 
UACR progression

Time to first sustained 
UACR regression

Time to first occurrence of renal 
composite endpoint with macroalb

Time to first occurrence of renal 
composite endpoint without macroalb

Renal outcomes in trial with dual GLP-1 and GIP agonist in people with type 2 diabetes



Chuang M-H et al. JAMA Network Open. 2024;7:e2427258

Cardio-renal outcomes with dual vs single incretin agonists in people with type 2 diabetes

Retrospective cohort study using the US Collaborative Network of TriNetX data



American Diabetes Association (ADA) Standards of Care

ADA. Diabetes Care. 2024;47(Suppl. 1):S158–S178

Guidelines for the management of hyperglycemia in people with type 2 diabetes
20

24
2025

ADA. Diabetes Care. 2025;48(Suppl. 1):S181–S206



Domanda 1

Nei pazienti con diabete di tipo 2 e CKD, i GLP-1 RAs determinano una
riduzione dell’endpoint composito renale senza macroalbuminuria:

A. Simile a quella di SGLT-2 inibitori e MRA non steroidei

B. Inferiore a quella di SGLT-2 inibitori e MRA non steroidei

C. Inferiore a quella di SGLT-2 inibitori e superiore a quella di MRA non
steroidei

D. Inferiore a quella di SGLT-2 inibitori e simile a quella di MRA non
steroidei



Trial
(1) (2) (3) (4) (5)

Drug Canagliflozin Dapagliflozin Empagliflozin Finerenone Semaglutide

Participants, n 4,401 4,304 6,609 5,734 3,533

Follow-up, years 2.6 2.4 2.0 2.6 3.4

GFR impairment, % 60.0 89.5 >80 88.8 79.6

Albuminuria (macro), % 99.3 (87.9) ~100 (>80) 79.9 (51.7) 99.5 (87.2) 97.1 (68.2)

Doubling of serum creatinine 0.60 (0.48–0.76) NA NA NA NA

eGFR reduction NA 0.53 (0.42–0.67)* 0.70 (0.61–0.81)† 0.81 (0.72–0.92)† 0.73 (0.59–0.89)*

ESRD / need for RRT 0.68 (0.54–0.86) 0.64 (0.50–0.82) 0.67 (0.52–0.85) 0.86 (0.67–1.10 0.84 (0.63–1.12)

Renal death NA NA 0.90 (0.22–3.66) NA 0.97 (0.27–3.49)

Cardiovascular death 0.78 (0.61–1.00) 0.81 (0.58–1.12) 0.84 (0.60–1.19) 0.86 (0.68–1.08) 0.71 (0.56–0.89)

Composite cardiorenal outcome 0.70 (0.59–0.82) 0.61 (0.51–0.72) 0.72 0.64–0.82) NA 0.76 (0.66–0.88)

Composite kidney outcome 0.66 (0.53–0.81) 0.56 (0.45–0.68) NA 0.82 (0.73–0.93) 0.79 (0.66–0.94)

Renal outcomes in ROTs with SGLT-2 inhibitors and GLP-1 RAs

1. Perkovic V et al. N Engl J Med. 2019;80:2295–2306; 2. Heerspink HJL et al. N Engl J Med. 2020;383:1436–1446;  3. EMPA–KIDNEY Collaborative Group. N Engl J Med. 
2020;383:1436–1446; 4. Bakris GL et al. N Engl J Med. 2020;383:2219–2229; 5. Perkovic V et al. N Engl J Med. 2024;391:109–121

* >50% eGFR reduction; † >40% eGFR reduction



Worsening of kidney function
(doubling of serum creatinine or >30% GFR reduction 30%, renal death, 

ESRD, renal dialysis or renal transplantation)

Incident macroalbuminuria 

0.92 (0.84-0.99)
0.77 (0.70-0.84)

0.64 (0.58-0.72)
0.64 (0.53-0.76)

Chalmoukou K et al. Eur J Intern Med. 2022;97:78–85

Meta-analysis

Renal outcomes in trials with GLP-1 RAs vs SGLT-2 inhibitors



Nguyen BN et al. Diabetes Obes Metab. 2023;25:1614–1623

Network meta-analysis

Renal outcomes in trials with GLP-1 RAs vs SGLT-2 inhibitors vs nonsteroidal MRAs
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Joint position statement of the Italian Diabetes Society and the Italian Society of Nephrology

Pugliese G et al. Nutr Metab Cardiovasc Dis. 2019;29:1127–1150

eGFR
(ml/min/1.73m2)

Exenatide Caution

Liraglutide

Lixisenatide

Dulaglutide

Semaglutide

90  85  80  75  70  65  60  55  50  45  40  35  30  25  20   15    10   5

Used of GLP-1 receptor agonists
according to renal function

Use of GLP-1 RAs according to renal function



Meta-analysis

Krisanapan P et al. Diseases. 2024;12:14

90  85  80  75  70  65  60  55  50  45  40  35  30  25  20   15    10   5

Use of GLP-1 RAs in advanced CKD

eGFR <15 mL/min/1.73m2

Prospective cohort study using the Chang Gung Research Database

Lin Y et al. Cardiovascular Diabetol. 2023;22:60



Vitale M et al. Curr Opin Pharmacol. 2020;54:91–101

Mechanisms underlying renal protection by GLP-1 RAs



Domanda 2

Qual è risultato essere il principale determinante della protezione
cardiorenale con GLP-1 RAs in analisi di mediazione?

A. Calo ponderale

B. Riduzione di HbA1c

C. Incremento della natriuresi

D. Attenuazione dell’infiammazione



Determinants of cardiorenal protection by GLP-1 RAs

Meta-regression analysis

Yoshiji S et al. Diabetes Obes Metab. 2022;24:1029–1037

HbA1c reduction Body weight reduction

Primary composite CV outcome
(MACE: CV death, stroke, and 

myocardial infarction)

Secondary composite renal outcome 
(including macroalbuminuria and 

worsening eGFR))

Primary composite CV outcome
(MACE: CV death, stroke, and 

myocardial infarction)

Secondary composite renal outcome 
(including macroalbuminuria and 

worsening eGFR))

PEPTIDE INNOVATION FOR 
EARLY DIABETES TREATMENT



Mechanisms of reduction of hyperfiltraion by GLP-1RAs vs SGLT-2 inhibitors

GLP-1 RAs
SGLT-2 Is

SGLT-2 Is Altered sodium 
homeostasis

Reduced extracellular 
fluid volume 

Restoration of tubulo-
glomerular feedback



Domanda 3

I GLP-1 RA hanno un effetto di riduzione sull’iperfiltrazione?

A. Si, attraverso l’inibizione di NHE3

B. Si, attraverso l’inibizione del RAS

C. No, sono neutri

D. No, l’aumentano



Bjornstad P et al. Diabetes Care. 2024;47:1617–1621

Effect on hyperfiltration of GLP-1 RAs

Post hoc analysis of the AWARD-PEDS Study



Lee B et al. Am J Physiol Cell Physiol. 2023;325:C243–C256

No effect on hyperfiltration of GLP-1 RAs



Conclusions

 Renal outcomes in CV outcome trials with GLP-1 receptor agonists
↓ composite renal outcome with>without macroalb with GLP-1RAs
 

 Renal outcomes in the FLOW renal outcome trial with semaglutide
↓ composite outcome by 24% cardiorenal and 21% kidney-specific

 Renal outcomes in trials with dual/triple incretin receptor agonists
Similar (and possibly greater) renal protection vs GLP-1 RAs

 Semaglutide in the treatment algorithm of diabetic kidney disease
As an alternative or adjunct to SGLT-2 inhibitors (glycemic control and 
complementary mechanisms)
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