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DISCLOSURE 

In qualità di RELATORE, ai sensi dell’art.76 sul Conflitto di Interessi dell’Accordo Stato-Regioni 
del 2 febbraio 2017, dichiaro che negli ultimi due anni ho avuto i seguenti rapporti di 
finanziamento con soggetti portatori di interessi commerciali in campo sanitario: 

Novo, Lilly, Sanofi, Astrazeneca, Boehringher, Amgen, Dayki Sankio, MSD, Amarin, Bruno 
Farmaceutici

Dichiaro, inoltre, che i contenuti formativi esposti sono indipendenti da interessi commerciali. 
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Perché Cardio-Renale?



Lagosz et al. Biomolecules 2023



Come «testare» il cuore?



Copyright © 2024 American Diabetes Association. All rights reserved.

Machine Learning to Predict the Risk of Incident Heart Failure Hospitalization Among 
Patients With Diabetes: The WATCH-DM Risk Score 

Diabetes Care. 2019;42(12):2298-2306. doi:10.2337/dc19-0587



Heart failure hospitalization according to the WATCH-DM score.

Deo et al. Circulation 2024





Come «testare» il rene?



Ideal CKD screening and diagnosis should consist of a dual assessment of GFR and 
albuminuria

Kidney Disease: Improving Global Outcomes Chronic Kidney Disease Work Group. Kidney Int Suppl 2013;3:1–150; Shlipak MG, et al. Kidney Int 2021;99:34–47

Persistent albuminuria categories
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G1 Normal or high 90

G2 Mildly decreased 60–89

G3a
Mildly to moderately

decreased
45–59

G3b
Moderately to 

severely decrease
30–44

G4 Severely decreased 15–29

G5 Kidney failure <15



Alan Go et al. NEJM 2004

Age-Standardized Rates of Cardiovascular Events and Hospitalization according to 
Estimated GFR



The same risk for microalbuminuria

• aReference point (diamond) is UACR of 5 mg/g in the no diabetes group, for both individuals with and without hypertension, to show the main effect of diabetes on risk; bHRs were adjusted for age, sex, race, 
smoking, history of CVD, serum total cholesterol concentration, BMI, and eGFR; cBlue and purple circles denote P<0.05 as compared with the reference (diamond); dCKD defined as eGFR of <60 mL/min/1.73 
m2; eReference point (diamond) is UACR of 20 mg/g.

• BMI = body mass index; CI = confidence interval; CKD = chronic kidney disease; CVD = cardiovascular disease; eGFR = estimated glomerular filtration rate;
ESKD = end-stage kidney disease; HR = hazard ratio; UACR = urine albumin:creatinine ratio.

• Fox CS et al. Lancet. 2012;380:1662–1673. Fox CS et al. Lancet. 2012;380:1662–1673.
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*Adjusted for age, sex, and race/ethnicity. p-values are for trend
UACR, urine albumin-to-creatinine ratio

Prevalent cases of diabetic kidney disease in the United States accounting for persistence

p=0.39 p<0.001

p<0.001

Afkarian M et al., JAMA, 2016 USRDS
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MANIFESTAZIONI CLINICHE DI MALATTIA RENALE NEI PAZIENTI  ADULTI 
AMERICANI  CON DIABETE MELLITO  NEGLI ANNI 1988-2014



Come attuare la protezione cardio-renale?



Terenzi et al. Cardiovasc Res 2024



Potential Effects By Which SGLT-2 Inhibition Improves Renal Outcomes

eGFR=estimated glomerular filtration rate; Hb=hemoglobin; RAAS=renin angiotensin aldosterone system; SNS=sympathetic nervous system. 
1. Heerspink HJL, et al. Kidney Int. 2018;94(1):26-39. 2. Tamargo J. Eur Cardiol. 2019;14(1):23-32. 3. Shin SJ, et al. PLoS One. 2016;11:e0165703. 4. Sano M. J Cardiol. 2018;71(5):471-476.

Neurohormonal Improvement
↓Intrarenal RAAS activity3

↓SNS activity4

↓Tubular/Glomerular Injury1,2

↓Albuminuria

↓Blood Pressure1

Stabilization of eGFR2

↓Renal Ischemic Injury1

↑Hb/hematocrit2

Inflammation/Fibrosis 
Reductions1,2

↓Inflammatory markers
↓Fibrotic markers

Decreased Renal Workload   
and Hypoxia1,2

↓Solute transport
↓Oxygen demand

SGLT-2 INHIBITION

Reduce Glomerular Pressure1

↑Afferent vasoconstriction
↓Glomerular hyperfiltration

O2

CLINICAL EFFECTS



SGLT2i e cardioprotezione

Giuliano et al Cardiovasc Diabetology 2021



DELIVER and EMPEROR-Preserved: consistent reductions in primary endpoint 
(heart failure hospitalization or CV death) across LVEF range

Kotit 2023



SGLT2i e Nefroprotezione

Giuliano et al Cardiovasc Diabetology 2021















Terenzi et al. Cardiovasc Res 2024





Eleggibile per SGLT2i?

Aggiungere PIO, Insulina

Iniziare terapia con SGLT2i

HbA1c a target?

HbA1c a target?

Si

Continuare

No

Aggiungere GLP-1RA o DPP4-i

Si

Continuare

No



Senza Malattia CV

Con Malattia CV

Con Scompenso cardiaco



CARDIOVASCULAR CONTINUUM EARLY TREATMENT

LOW-to-MODERATE RISK HIGH RISK VERY HIGH RISK

ENDOTHELIAL DYSFUNCTION
MICROVASCULAR DYSFUNCTION SUBCLINICAL ATHEROSCLEROSIS TARGET ORGAN DEMAGE

TOO MUCH, TOO LATEMUCH, DELAYEDLITTLE, ON TIME
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