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Il continuum cardio-nefro-metabolico: 

il nuovo paradigma della terapia del diabete 

tipo 2? 
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CV, cardiovascular; T2D, type 2 diabetes. 

Rawshani A, et al. N Engl J Med. 2017;376:1407-1418. 
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Patients with T2D 

Matched controls 

Death from coronary heart disease 

Deaths due to CV disease are high in patients with T2D and the 

rate of decline is slowing 

Using records from the Swedish National Diabetes Register, the study examined data from 457,473 patients with  

T2D and matched controls (mean follow-up: 6.5 years) 

1998– 

1999 

2002– 

2003 

2006– 

2007 

2010– 

2011 





51.3 

17.9 

17.4 
13.3 Alb-/eGFR- 

Alb-/eGFR+ 

Alb+/eGFR- 

Alb+/eGFR+ 

De Cosmo S. et al. on behalf of AMD-Annals, CKJ 2026 

Renal phenotypes in n=378.914 patients with type 2 diabetes in Italy 





Among 105,163 (57.7% M) subjects 

with newly diagnosed T2D, 13,587 

(12.9 %) subjects showed a rapid 

eGFR loss.  



Esiste una stretta e specifica interconnessionefra fisiopatologia cardiaca 
e renale 

1. Damman K, et al. J Am Coll Cardiol 2014;63:853–871;  

2. Metra M, et al. Eur Heart J 2012;33:2135–2143; 3. Sarnak MJ, et al. J Am Coll Cardiol 2019;73:1823–1838 

Decreased 

GFR/albuminuria 

Decreased renal 

blood flow Decreased 

cardiac output 

Decreased 

renal function 
Chronic HF 

Chronic kidney 

failure 
Sodium/water 

retention 

Decreased 

cardiac 

performance 

The cardio–renal 

connection1,2 

CKD increases risk 

of CV events   

CV events increase the 

risk of incident CKD 



Analisi retrospettiva di dati da 

>1.1 milioni di pazienti con 

DMT2 
 

 
La malattia cardiorenale è la più frequente comorbidità nel DMT2 

CKD = chronic kidney disease; CV = cardiovascolare; CVRD = cardiovascular or renal disease; HF = heart failure; MI = myocardial infarction; PAD = peripheral artery disease; DMT2 = diabete mellito di tipo 2. 

Birkeland KI et al. Diabetes Obes Metab. 2020;22:1607-1618. 
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DMT2 e malattia cardiorenale sono interconnessi 

Inizialmente, la maggioranza 

(66%) dei pazienti erano  

CVRD-free 

Comparata con pazienti senza comorbidità con DMT2, la malattia 

cardiorenale è associate ad un aumentato rischio di mortalità rispetto a 

Stroke, PAD e MI 

Prima comorbidità identificata in pazienti CVRD-free con DMT2 

Malattia cardiorenale 

(HF o CKD) 

60% 

137,081 pazienti (18% della 

popolazione totale di pazienti 

CVRD-free) hanno manifestato 

una CVRD 

Follow-up medio:  

4.5 anni 



1. Kidney Disease Improving Global Outcomes. Kidney Int Suppl 2013;3:1–163; 2. Levey AS, et al. JAMA 2015;313:837–846 3. National Kidney Foundation. Am J Kidney Dis 2007;49(Suppl 2):S1–S180; 4. American 

Diabetes Association. Diabetes Care 2022;45(Suppl 1):S175–S184  

Diagnosis of CKD in T2D involves eGFR and UACR screening 

CKD is defined as abnormalities in kidney structure or function, present for >3 months, which have 

implications on health1  

 

Early detection 
of kidney failure 

facilitates the 
appropriate 

diagnosis and 
treatment of 

CKD2 

The presence of 

albuminuria*  
(UACR ≥30 mg/g)  

The clinical diagnosis of CKD in a 

patient with diabetes is based on:1-4 

in the absence of signs or symptoms of other 

primary causes of kidney damage  

and/or 

Reduced kidney 

function  
(eGFR <60 ml/min/1.73 m2) 



Diabetic Kidney Disease (DKD) Shortens Life Span by 16 Years 

Wen CP, Kidney Int 2017 

Life span loss with:  
• Early CKD: 6 years 
• Diabetes: 10 years 
• Early DKD: 16 years 
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Early DKD: 
16.9 years lost 
at age 30 vs 
reference 



Stages of Cardiovascular-Kidney-Metabolic Syndrome 

Abbreviations: Afib indicates atrial fibrillation; ASCVD, atherosclerotic cardiovascular disease; CHD, coronary heart disease; CKD, chronic kidney disease: CKM,  
cardiovascular-kidney-metabolic; CVD, cardiovascular disease; HF, heart failure; KDIGO, Kidney Disease Improving Global Outcomes; and PAD, peripheral 
artery disease.  

Ndumele, CE et al, Circulation 2023 





Biological and mechanistic pathways of cardiometabolic multiple long-term conditions 

Lancet 2026; 407: 2655–67 



Management of Hyperglycemia in Type 2 Diabetes, 2022. A Consensus Report by the American Diabetes Association (ADA)and the European 
Association for the Study of Diabetes (EASD) Diabetes Care 2022;45(11):2753–2786 | https://doi.org/10.2337/dci22-0034 





Holistic approach for improving outcomes in people with diabetes and CKD 



SGLT2i: The largest updated meta-analysis 

Lancet, November 6, 2022 

Diabetes Mellitus type 2 



Brenner BM, et al. N Engl J Med 2001; Heerspink HJL et al. N Engl J Med. 2020 

Residual Renal Risk with RASI and SGLT2I RENAAL and DAPA-CKD  
Risk of 2xsCr, ESKD, or death  

in patients with T2D and overt nephropathy 

Risk reduction: 16% 

p=0.02 
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             Risk reduction: 39% 
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Holistic approach for improving outcomes in people with diabetes and CKD 



Semaglutide demonstrated a 24% risk reduction of a composite outcome, incl. kidney 
disease progression, CV and kidney death in people with CKD and T2D 

 
Full analysis set. Data from the in-trial period. * Superiority if p value <0.0322 
Numbers shown in the lower panels represent the number of participants at risk. CI, confidence interval; CV, cardiovascular; eGFR, estimated glomerular filtration rate; HR, hazard ratio. Perkovic V, et al. N Engl J Med. 2024: DOI: 10.1056/NEJMoa2403347 

Primary kidney 

endpoint 

Time to first occurrence of a 

composite endpoint consisting of:  

• Onset of persistent ≥50% reduction 

in eGFR compared with baseline 

• Onset of persistent  

eGFR <15 mL/min/1.73 m2 

• Initiation of chronic renal 

replacement therapy 

(dialysis or kidney transplantation) 

• Renal death 

• CV death 
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Placebo  

23.2% 

HR 0.76 (95% CI 0.66, 0.88) 

p=0.0003*  

Semaglutide  

18.7% 

1,767 1,738 1,693 1,640 1,489 1,131 742 392 1,572 Semaglutide  

1,766 1,736 1,682 1,605 1,516 1,408 1,048 660 354 Placebo 

Time since randomisation (months) 

First composite kidney event: Primary outcome 

-24% 







Kidney Composite Outcome 



Lancet Diabetes Endocrinol 2026 



SURVODUTIDE  
(a dual glucagon-like peptide-1/glucagon receptor agonist) 
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FIDELIO-DKD and FIGARO-DKD are investigating effects of finerenone on kidney 
and CV outcomes in patients with CKD and T2D 

Clinical  

efficacy 

primary  

endpoint 

Composite endpoint: time to CV 

death, non-fatal MI, non-fatal stroke or 

hospitalisation for HF 

Composite endpoint: time to onset of 

kidney failure* or decrease of eGFR 

≥40% from baseline or death due to 

kidney disease 

Key 

secondary 

endpoints 

Same as primary 

endpoint in FIGARO-DKD 

Same as primary endpoint 

in   FIDELIO-DKD 

Study completed: 

FIDELIO-DKD: 2020 

FIGARO-DKD: 2021 

1. Bakris GL, et al. Am J Nephrol 2019;50:333–344; 2. Ruilope LM, et al. Am J Nephrol 2019;50:345–356 

Placebo Placebo 

R 

Finerenone 10 mg od or 20 mg od#  Finerenone 10 mg od or 20 mg od#  

Run-in 

period 

Screening 

period 

Enrolled 

patients 

5734 patients with:  

• ACR 30-300 mg/g and eGFR 25-60 mL/min/1.73 m2.  

• ACR 300-5000 and eGFR 25-75 mL/min/1.73 m2. 

7437 patients with:  

• ACR 30-300 mg/g and eGFR 25-90 mL/min/1.73 m2.  

• ACR 300-5000 and eGFR >60 mL/min/1.73 m2. 



1. KDIGO. Kidney Int 2020;98:S1–S115; 2. Ruilope LM, et al. Am J Nephrol 2019;50:345–356; 3. Bakris GL, et al. Am J Nephrol 2019;50:333–344 4. Agarwal R et al. Eur Heart J 2021. DOI: 

10.1093/eurheartj/ehab777/6433104  
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FIDELITY  
(FIDELIO-DKD + FIGARO-DKD pooled) 

30≤UACR<300 mg/g and 

25≤eGFR<90 

mL/min/1.73m2 

 

or 300≤UACR≤5000 mg/g and 

eGFR≥25 mL/min/1.73m2 

KEY SECONDARY KIDNEY ENDPOINT 

Time to kidney failure (initiation of chronic dialysis 

for ≥90 days, kidney transplantation or sustained 

eGFR <15 ml/min/1.73 m2), sustained ≥57% 

decrease in eGFR from baseline, or renal death 

PRIMARY CV ENDPOINT 

Time to CV death, non-fatal MI, non-

fatal stroke or hospitalisation for HF 

FIDELITY Pooled 
Analysis 
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*Cumulative incidence calculated by Aalen-Johansen estimator using deaths due to other causes as competing risk; #at-risk subjects were calculated at start of time point; ‡number of patients with an event over a median of 3.0 

years of follow-up; § composite of time to first onset of CV death, non-fatal MI, non-fatal stroke or hospitalisation for HF 

median of 3.0 years of follow-up 

Agarwal R et al. Eur Heart J 2021. DOI: 10.1093/eurheartj/ehab777/6433104 

Finerenone significantly reduced the risk of the CV composite outcome by 

14% and had consistent effects on CV death, MI and hospitalisation for HF 
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Agarwal R et al. Eur Heart J 2021. DOI: 10.1093/eurheartj/ehab777/6433104 

Finerenone reduced the risk of the renal composite outcome by 23% and  

had consistent effects on kidney failure and ≥57% decrease in GFR respect 

baseline 

*ESKD or sustained decrease in eGFR <15 ml/min/1.73 m2; #confirmed by two eGFR measurements ≥4 weeks apart; ‡events were classified as renal death if: (1) the patient died; (2) KRT had not been initiated despite being 

clinically indicated; and (3) there was no other likely cause of death; §number of patients with an event over a median of 3.0 years of follow-up; ¶analyses for p-values not prespecified 
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The renin-angiotensin-aldosterone system (RAAS) pathway and mechanisms of inhibition  

Nephrol Dial Transplant, Volume 40, Issue 6, June 2025, Pages 1175–1186, https://doi.org/10.1093/ndt/gfae263. 

https://doi.org/10.1093/ndt/gfae263
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