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DICHIARAZIONE CONFLITTO D’INTERESSE 

In ottemperanza alla normativa ECM ed al principio di trasparenza delle fonti di 
finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo 
sanitario, dichiaro i miei conflitti d’interesse degli ultimi due anni, quali 
partecipazione ad advisory board, relazioni, protocolli clinici di ricerca: 

Novo Nordisk
Sanofi
AstraZeneca 
Guidotti



RECENTE PASSATO: 2014 

 



Uomo 63 aa
Lavoro di ufficio
Sposato, 2 figli che non 
vivono vicino a lui
DM2 noto da 9 anni

Ipertensione arteriosa
Obesità di 3° grado
Dislipidemia
IRC stadio  G3a
RDNP
OSAS in C pap
NYHA classe 2
NAFLD

Ex fumatore
Modico consumo di vino ai 
pasti
Stile di vita sedentario
Colecistectomia per calcolosi
Pregressi ricoveri per Obesità 
(non propenso a chirurgia 
bariatrica)

• [Metformina 1000 mg 1 cp x 2 
(2005-2011), Metformina 1000 
mg 1 cp x 2 e Gliclazide 60 mg 
1/2 cp (2011-2013)]

• Sitagliptin/Metformina 50/1000 
mg 1 cp x 2/die dal 2013

• Ramipril 5mg 1 cp
• Bisoprololo 2.5 mg 1 cp 
• Furosemide 25 mg 1 cp
• Atorvastatina 20 mg 1 cp

Terapia

R.S. Visita febbraio 2014   
DM 2

FPG 134 mg/dl
HbA1c           6,4%
CT 154 mg/dl
HDL 42 mg/dl
TG 76 mg/dl
LDL-C 97 mg/dl
Creatinina     1,3 mg/dl
eGFR 59 ml/min
ACR 88 mg/g
TSH                 1,7 uUI/ml
AST  57 
UI/l
ALT  54 
UI/l
GammaGT 52 UI/l

Esami
Laboratorio

ECG RS
Ecocardio: FE 48%
FOO:  RDNP laser trattata
TSA: stenosi 20% bilat

Studio 
complicanze

Diario glicemico (acquista strisce reattive)
Visita

PA 135/80 mmHg, FC 76 bpm
Peso 122 kg, h170 cm, BMI 42,2 kg/mq
Cuore: toni validi ritmici
Polmoni: MV lievemente ridotto alle basi
Addome: globoso per adipe, NDP
Neuro: ridotta sensibilità arti inferioiri
Piedi: callosità a livello delle testa metatarsali

DM2, diabete mellito tipo 2, FPG, glicemia a digiuno, CT, colesterolo totale, FOO, esame del fondo oculare, TSA, tronchi sovraortici. PA, pressione arteriosa. FC frequenza cardiaca, 

BMI, indice di massa corporea, NDP nulla di patologico. RD, retinopatia diabetica. 

145

112

137

198

151

174

6 cp /die

Nel 2014 raccomandato il calo ponderale e proseguita la terapia in atto



RECENTE PASSATO: 2014 

 

GLP1 RA

Questa classe di farmaci è generalmente non indicata nei pazienti con insufficienza renale
(vedi Tabella 14).

Gli inibitori di SGLT2 o gliflozine (dapaglifozin attualmente in classe C, canagliflozin, empagliflozin 
non ancora disponibili in Italia) sono una classe di recente sviluppo di farmaci che bloccano tale 
riassorbimento, lasciando che circa il 40% del glucosio filtrato venga eliminato con le urine 



PRESENTE: 2024 

 



Adeguato controllo glicemico ma…. rischio cardio-vascolare molto alto, scompenso 
cardiaco, obesità grave, IRC con microalbuminuria, OSAS, NAFLD 

 

Se lo stesso paziente R.S. fosse valutato nel 2024 le decisioni terapeutiche dovrebbero 
essere diverse

The joint statement focuses on a holistic, person-centered approach to the management of T2D and 
considers cardiorenal protection as well as glycemic, body weight, and CV risk management as 
components of care. In principle, the choice of glucose-lowering agents should be guided by the 
individual profile and the presence of comorbidities such as obesity, CVD, HF, CKD, and non-
alcoholic fatty liver disease (NAFLD). 



Cosa è cambiato nel trattamento del DM2 dal 2014 al 2024? 

 



Il cambiamento relativo alla scelta terapeutica è legato all’evidenza che 
alcuni farmaci sono efficaci nel ridurre/modificare diverse condizioni 
cliniche e i rischi correlati indipendentemente dal controllo glicemico

 

✓ I risultati dei trials e dati di real-world  hanno evidenziato come determinate terapie farmacologiche riducano i MACE, 

progressione IRC, ospedalizzazione per scompenso cardiaco, favoriscano il calo ponderale, migliorino MAFLD. 

Tenendo conto che una parte di questi studi ha riguardato pazienti non affetti da DM

✓ Abbiamo oggi a disposizione terapie che hanno un ruolo  nella gestione terapeutica  di condizioni cliniche gravate 

da importante bisogno terapeutico (Obesità, MASLD, OSAS, ACVD, HF, IRC), farmaci che sono in grado di  migliorare  

la sopravvivenza e QOL



Adeguato controllo glicemico non è più sufficiente come obiettivo  
della terapia del paziente diabetico tipo 2

 • Evolution in the management of T2D.

• T2D is no longer a glucose-centric disease with A1c goal attainment as the primary target. We must also identify patients at risk of 

CVD, heart failure, and CKD, and initiate therapies with proven benefits, irrespective of whether a patient’s A1c is <7 % or at their 

individualized target.

• CKM Syndrome with its pathophysiological consequences reflecting multidirectional relationships among metabolic risk factors,

CKD, and the cardiovascular system



Rivoluzione dell’approccio al trattamento del 
DM2: risultati di CVOT di SGLT2-i e dei GLP1- RA

 

✓ The advent of two new classes of anti-hyperglycemic agents, the sodium-glucose cotransporter-2 inhibitors (SGLT2-i) 

and the glucagon-like  peptide-1 receptor agonists (GLP-1 RA), and their respective large cardiovascular outcome 

trials, has led to a paradigm shift in how conceptualize T2D treatment.

✓ Given the potentially groundbreaking findings of their respective trials, the use of SGLT-2i and GLP-1RA therapy has 

revolutionized the treatment approach for T2D. While previous guidelines emphasized glycemic control and A 1c 

targets to prevent adverse outcomes, SGLT-2i and GLP-1RA therapies are now considered as options for treatment, 

independent of A1c levels, and are instead indicated based on the presence of established ASCVD or notable risk 

factors for arteriosclerotic vascular disease (ASVD), as well as heart failure and/or CKD



SGLT2-i e GLP1-RA nel DM2 

SGLT-2i and GLP-1RA therapies are now considered as options for treatment, 
independent of A1c levels, and are instead indicated based on the presence of 
established ASCVD or notable risk factors for arteriosclerotic vascular disease (ASVD), 
as well as heartfailure and/or CKD



Linee guida trattamento DM2: ADA 2024 



SGLT2-i e GLP1 RA 

Overall, it was clearly demonstrated that the use of SGLT-2i 
had a positive impact on cardiovascular risk. Importantly, 
these beneficial effects were independent of the effect of 
SGLT-2i on glycemiccontrol and A1c levels

Overall, both empagliflozin and dapagliflozin were 
shown to have beneficial effects on both death and 
hospitalizations secondary to CHF. Infact, the use of 
SGLT-2i is now standard therapy in the treatment of 
CHF irrespective of a history for T2D

Results from these studies demonstrated significant reduction in the progression 
to ESKD and mortality related to CKD or CVD. Although these studies did have 
varying definitions of their primary outcomes, these trials succeeded as a whole to 
demonstrate the efficacy of SGLT-2i therapy against worsening renal outcomes in 
patients with T2D.

A meta-analysis of
these trials conducted 
in 2019 sought to 
consolidate these
findings and provide a 
clearer picture of the 
effect of GLP-1RA on 
the occurrence of CVD.

the FLOW study (effect of semaglutide vs. placebo on the progression of renal 
impairment in subjects with type 2 diabetes and chronic kidney disease)



SGLT2i e HF 



SGLT2i e IRC 

SGLT2i

The recommendation is consistent with but expands on Recommendation 
1.3.1 from the KDIGO 2022 Clinical Practice Guideline for Diabetes 
Management in Chronic Kidney Disease to include people with causes of
CKD not related to diabetes.



GLP1- RA e IRC 



OW semaglutide s.c. 1.0 mg showed 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 0 6 12 18 24 30 36 42 48
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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 3921,572Semaglutide 

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

Time since randomisation (months)

First composite kidney event: Primary outcome



SGLT2-i e GLP1 RA 

WEIGHT LOSS



Main cardiovascular consequences of obesity

Koskinas KC. Obesity and cardiovascular disease: an ESC clinical consensus statement. European Heart Journal (2024) 00, 1–36 

Obstructive sleep apnoea 

OSA per se is a risk factor implicated in the 
development of hypertension and the 
progression of HF, pulmonary hypertension, 

and AF overall reflecting how obesity exerts 
multiple direct and indirect deleterious CV 

effects.

Dyslipidaemia

Obesity is associated with an atherogenic 
lipoprotein phenotype including elevation 
of both fasting and post-prandial 

triglycerides, Apolipoprotein B (ApoB), and 
small dense LDL particles, and low high-

density lipoprotein cholesterol (HDL-C) and 
apolipoprotein A1 (ApoA1) levels.
High levels of very-low-density lipoproteins 

(VLDL) that vehicle plasma triglycerides 
were found to explain 40% of the excess risk 

of myocardial infarction associated with 
higher BMI

Hypertension

Increased BMI, from overweight to 
all classes of obesity is linearly 
related to the prevalence of 

hypertension.

Diabetes 

Insulin resistance, a key factor in 
T2DM development manifesting 
long before the onset of diabetes, is 

also a major feature of obesity. 
Insulin resistance predicts the risk of 

developing CVD, even in the 
absence of diabetes, and promotes 
atheroma plaque formation.



Linking Ectopic Fat Deposition and Cardiovascular Disease

BP=Blood Pressure; DNL=De Novo Lipogenesis; FFA=Free Fatty Acid; RAS=Renin-Angiotensin System; ROS=Reactive Oxygen Species; TG=Triglyceride; VLDL=Very Low-density Lipoprotein.
Data from Lim S, Meigs JB. Arterioscler Thromb Vasc Biol. 2014;34(9):1820-1826. 

Cardiovascular

diseases
Atherosclerosis 

Fat around neck 

• ↑ FFA

• Sleep apnea

• ↑ ROS

• ↓ Peripheral 

blood flow

• Vascular resistance

• Insulin resistance  

• Altered 

hemodynamics

• Endothelial 

dysfunction

Fat in or around 

heart

Fat around kidneys

• ↑ FFA

• ↑ Cytokines

• ↑ Local inflammation

• ↑ Hemostatic factors

• ↑ Intrarenal 

pressure

• ↑ Cytokines

• ↑ Uricemia

• Glucotoxicity

• Lipotoxicity

• Heart 

function/rhythm

• Calcification

• RAS activation

• Coagulation 

cascade

• Vascular 

resistance

• High BP

• Albuminuria 

• Insulin 

resistance

• Impaired 

glucose 

metabolism

• Inflammation

• Intramuscular 

and systemic 

insulin 

resistance

• Impaired 

glucose and 

lipid metabolism

Abdominal visceral fatIntrahepatic fat

• ↑ FFA

• ↑ Cytokines

• ↑ ROS

• Mechanical stress 

• ↑ VLDL production

• ↑ Cytokines

• ↑ ROS

• ↑ Gluconeogenesis

• ↑ FFA or TG

• ↑ Cytokines

• Mitochondrial 

damage

• Inflammation

• Insulin resistance

• Oxidative stress

• RAS activation

• ↓ Cardiac output

• Hepatic insulin 

resistance

• DNL

• Inflammation

• Oxidative stress

Mechanisms of different ectopic fats related with atherosclerosis and cardiovascular diseases

Fat in or around

pancreas
Intramuscular fat



Weight loss and improved health

• CV, cardiovascular; GERD, gastroesophageal reflux disease; HFpEF, heart failure with preserved ejection fraction; NAFLD, non -alcoholic fatty liver disease; 
NASH, non-alcoholic steatohepatitis; OA, osteoarthritis; OSAS, obstructive sleep apnoea syndrome; PCOS, polycystic ovary syndrom e 
1. Garvey WT, et al. Endocr Pract 2016;22(Suppl. 3): 1–203; 2. Look AHEAD Research Group. Lancet Diabetes Endocrinol. 2016;4(11): 913–921; 3. Lean ME, et al. Lancet. 
2018;391(10120): 541–551; 4. Benraoune F and Litwin SE. Curr Opin Cardiol. 2011;26(6): 555–561; 5. Sundström J, et al. Circulation. 2017;135(17): 1577–1585.

Hyperglycaemia1

Hypertension1

0–5%

Dyslipidaemia1

Prevention of 

T2D1

PCOS1

Asthma/Airway 

disease1

MAFLD1

5–10%

Urinary stress 

incontinence1

MASH1

Knee OA1

GERD1

OSAS1

10–15%

Weight loss

Cardiovascular1

disease

HFpEF1,4,5

CV mortality1,4

T2D remission1,3,5

≥15%

MASH1

Towards greater weight loss and overall health improvement1–5



GLP1-RA e Obesità 

Qualità 
delle prove

Raccomandazioni Forza della raccomandazione

Bassa 1. Nella popolazione di pazienti adulti con BMI > 27 kg/m2 e ≤ 40 kg/m2 con comorbilità metaboliche correlate al peso, 
resistente alle modificazioni dello stile di vita, il panel suggerisce di implementare ulteriori interventi in aggiunta a die ta e 
attività fisica

Condizionata (debole) a favore 
dell’intervento

Moderata 1.1. Nei pazienti diabetici e pre-diabetici il panel raccomanda di utilizzare Semaglutide 2.4 mg/settimana. Forte a favore dell’intervento

Bassa 1.2. Nei pazienti diabetici e pre-diabetici il panel suggerisce di utilizzare Liraglutide 3 mg/die. Condizionata (debole) a favore 
dell’intervento

Moderata 1.3. Nei pazienti con NAFLD il panel raccomanda di utilizzare Semaglutide 2.4 mg/ settimana. Forte a favore dell’intervento

Moderata 1.4. Nei pazienti in cui la riduzione delle comorbilità renda necessaria una maggior perdita di peso, tra le terapie 
farmacologiche il panel raccomanda di utilizzare Semaglutide 2.4 mg/ settimana.

Forte a favore dell’intervento

Bassa 1.5. Nei pazienti dislipidemici con ipertrigliceridemia e con alimentazione ipercalorica e iperlipidica il panel suggerisce di 
utilizzare Orlistat.

Condizionata (debole) a favore 
dell’intervento

Bassa 1.6. Nei pazienti con alimentazione emotiva il panel suggerisce di utilizzare Naltrexone/Bupropione. Condizionata (debole) a favore 
dell’intervento



Liraglutide e Obesità 

Waist circumference 

(cm)

Cardiometabolic 

variables & HRQoL

-8.2 vs -3.9, p<0.001

-4.2 vs -1.5, p<0.001

-37.8% vs -10.1%, p<0.001

Beneficial effects with liraglutide for blood 
pressure and other cardiometabolic 

variables and with improvement in HRQoL

BW, body weight; D&E, diet and exercise; EOT, end of treatment; FU, follow-up; HRQoL, health-related quality of life; WC, waist circumference
Pi-Sunyer et al. N Engl J Med 2015;373:11–22
*Neeland et al. The Lancet Diabetes & Endocrinology 2021; 9(9): 595-605. 46 weeks randomized trial 

Key findings

Aim 
Efficacy and safety of liraglutide 3.0 mg, as adjunct to D&E, in 
participants with obesity or overweight plus comorbidities, without 

diabetes

Key secondary endpoints 

SCALE Obesity and Prediabetes trial 
Liraglutide 3.0 mg for weight management (56 weeks)

Liraglutide 3.0 mg
Structure and Dose escalation 

Systolic blood 

pressure (mmHg)

C-reactive protein 

-12.49% vs -1.63%, p<0.0001
Visceral adipose 

tissue  (VAT) (%) *

Change in body 

weight (%)
-9.2 vs -3.5, p<0.0001

Liraglutide 3.0 mg vs placebo

Liraglutide 3.0 mg vs placebo



Semaglutide e Obesità 

Waist circumference 

(cm)

Liraglutide 3.0 mg
Structure and Dose escalation 

Systolic blood 

pressure (mmHg)

C-reactive protein 

Visceral adipose 

tissue  (VAT) (%) *

Change in body 

weight (%)

*Treatment  policy  estimand; †Exploratory  endpoint , proportion of patients who reverted to normoglycaemia (according to American Diabetes Glycaemic categor y) by end of tr ial . 
1. Lau et al. J Med Chem 2015;58:7370–80; 2. Kapitza et al. J Clin  Pharmacol 2015;55:497–504; 3. Marbury et al. Clin Pharmacokinet 2017;56:1381–90. Wilding et al. N Engl J Med 2021;384:989-1002; 2. Dav ies et al. Lancet 2021;397:971-84; 3. Yuen et al . Obesity  Week 2016. O ct  31–Nov 4 2016. New Orleans: T-P-
3166.

Dose Escalation

SEMAGLUTIDE

Population



Trial, multicentrico, in doppio cieco, randomizzato, ha arruolato circa 17.000 pazienti di sesso 
maschile e femminile con un’età superiore o uguale a 45 anni, con un BMI (indice di massa 
corporea) superiore o uguale a 27 kg/mq e con almeno un evento cardiovascolare in 
anamnesi (infarto del miocardio, ictus ischemico, arteriopatia obliterante degli arti inferiori), in 
assenza di diabete mellito. Lo studio ha confrontato semaglutide 2.4 mg sottocutaneo 
somministrato una volta alla settimana con il placebo, come aggiunta alle cure standard per la 
prevenzione degli eventi cardiovascolari avversi maggiori (MACE) per un periodo fino a 
cinque anni

Una riduzione statisticamente significativa del 20% di MACE per le persone 
trattate con semaglutide 2.4 mg rispetto al placebo. L’endpoint primario 
dello studio è stato definito come l’esito composito della prima comparsa di 
MACE, definito come morte cardiovascolare, infarto miocardico non fatale o 
ictus non fatale.
Questo studio è il primo ad aver dimostrato che un farmaco utilizzato per il 
trattamento e la cura dell’obesità riduce il rischio cardiovascolare dei pazienti 
trattati.



SGLT2i e GLP1 RA MASLD/ LIVER DISORDERS



SGLT2i e GLP1 RA MASLD/ LIVER DISORDERS



SGLT2i e GLP1 RA attività anti-infiammatoria 



Doppio agonista recettoriale GIP e GLP-1   

Tirzepatide 



Tirzepatide   

GLP 1RA/GIP: analisi post hoc di studi randomizzati e controllati di outcome metabolici (controllo 
glicemico e peso corporeo) con un doppio agonista recettoriale GLP-1 e Gastric Inhibitory Polypeptide 
(GIP), la tirzepatide, hanno suggerito un possibile effetto di nefroprotezione sia in termini di riduzione 

dell’albuminuria che di rallentamento della perdita di eGFR 



Tirzepatide in the context of T2DM treatment: 
effect on HbA1c

Caruso I, Giorgino F et al. . EClinicalMedicine. 2023 Sep 12;64:102181.



Tirzepatide allows more stringent targets of glycemic variability
as measured by Time in Tight Target Range (TITR) 71-140 mg/dL 

SURPASS-3 CGM

†††p<0.0001 versus baseline within the treatment group.

Note: CGM analysis dataset was used for analysis. Data are least squares mean ± standard errors. ETD are least squares mean (95% CI). Values in parentheses are in minutes.

CGM = continuous glucose monitoring; CI = confidence interval; ETD = estimated treatment difference; LSM = least squares mean; SE = standard error; TITR = time in tight target range; TZP=tirzepatide. 

Battelino T, et al. Lancet Diabetes Endocrinol. 2022;10(6):407-417.



Tirzepatide ed Obesità

c

c

5.3 lbs

Jastreboff AM et al. N Engl J Med. 2022 Jul 21;387(3):205-216. 



Tirzepatide for the Treatment of Obstructive Sleep Apnea and Obesity

Authors: Atul Malhotra, M.D., Ronald R. Grunstein, M.D., Ph.D., Ingo Fietze, M.D., Terri E. Weaver, Ph.D., Susan Redline, M.D., M.P.H., Ali Azarbarzin, Ph.D., Scott A. Sands, Ph.D., +5 , for the SURMOUNT-OSA 
Investigators*Author Info & Affiliations
Published June 21, 2024
DOI: 10.1056/NEJMoa2404881

SURMOUNT-OSA Endpoints

1. Malhotra A, et al. NEJM. 2024;doi:10.1056/NEJMoa2404881

2. https://clinicaltrials.gov/study/NCT05412004 (Accessed April 17, 2024). 

Primary Endpoint1,2

Key Secondary Endpoints1,2

Change in AHI (Apnoea-Hypopnoea Index) from baseline to Week 52

From baseline to Week 52:

• Percentage change in AHI 

• Percentage of participants with clinically meaningful change in AHIa

• Percentage of participants with OSA remission or mild nonsymptomatic OSAb

• Change in SASHB

• Percentage change in body weight

• Change in inflammatory status (hsCRP)

• Change in PROMIS Short Form Sleep-Related Impairment 8ac

• Change in PROMIS Short Form Sleep Disturbance 8bc

From baseline to Week 48d: 

• Change in systolic BP



SURMOUNT-OSA 



SYNERGY-NASH



SUMMIT Trial 

• CV=Cardiovascular; HF=Heart Failure; HFpEF=Heart Failure With Preserved Ejection Fraction; HHF=Hospitalisation for Heart Failure; hsCRP=High-Sensitivity C-Reactive Protein; KCCQ-CSS=Kansas City 
Cardiomyopathy Questionnaire – Clinical Summary Score; ODI=Oral Diuretic Intensification; NYHA=New York Heart Association; TZP=Tirzepatide; 6-MWD=Six-Minute Walk Distance.

• https://clinicaltrials.gov/ct2/show/NCT04847557 (Accessed July 07, 2024).

Key Secondary Endpoints

• Change from baseline to Week 52 in exercise capacity, as measured 
by 6-MWD

• Change from baseline to Week 52 in hs-CRP

• Percent change from baseline to Week 52 in body weight

Occurrence of the 
composite endpoint of 
CV death and/or HF 
events (urgent HF visit, 
HHF, and ODI) over time

Change in KCCQ-CSS from 
baseline to Week 52

Dual Primary Endpoints

Tirzepatide reduced a composite of heart failure outcomes that included time to first occurrence of 

urgent HF visit, HF hospitalization, oral diuretic intensification, and CV death (HR 0.62; 95% CI 0.41 -

0.95) at a median follow-up period of 104 weeks compared with placebo, and it improved heart failure 

symptoms and physical limitations as measured by the Kansas City Cardiomyopathy Questionnaire 

clinical summary score (KCCQ-CSS) at the 1-year mark.

The KCCQ-CSS improved by 24.8 points for those randomized to tirzepatide (5, 10, or 15 mg) and by 

15 points in the placebo arm.



Incretins: Dual and Triple agonists for DM2 and/or Obesity, ongoing trials



Emerging anti-obesity drugs 

- SGLT2i
- GLP1 RA 
- Doppi e Tripli agonisti incretinici 
- SGLT2i+ GLP1 RA



ns-MRA

Nonsteroidal mineralocorticoid receptor antagonists (MRAs) are a new class of drugs developed to address the medical 
need for effective and safer treatment to protect the kidney and the heart in patients with diabetic kidney disease 
(DKD). There are several drugs within this class at varying stages of clinical development. Finerenone is the first 
nonsteroidal MRA approved  for treating patients with chronic kidney disease (CKD) associated with type 2 diabetes 
(T2D)



Iperglicemia e Attivazione recettore mineralcorticoidi

In the progression of DKD is that the diabetic environment induces 
local production of aldosterone in the kidney and triggers 
hyperactivation of MR. 

Mechanistically, diabetic kidney damage is triggered by the 
following four pathways, and NS-MRAs can block and delay its 
disease progression.

First, NS-MRAs alleviate oxidative stress by attenuating oxidative 
DNA damage and reducing the production of reactive oxygen 
species (ROSs).

The second major mechanism, NS-MRAs reduce the upregulation of 
proinflammatory mediators, including tumor necrosis factor alpha 
(TNF-a), osteopontin, interleukin 6 (IL-6), interleukin-1beta (IL-1b), 
plasminogen activator inhibitor 1 (CXCL1), CC-chemokine ligand 2 
(CCL2), and monocyte chemoattractant protein- 1 (MCP-1).

 Simultaneously, this effect leads to reduced collagen deposition 
and fibrosis in the tubulointerstitium, such as transforming growth 
factorb TGF-b), connective tissue growth factor (CTGF), plasminogen 
activator inhibitor 1 (PAI-1), galectin-3 (Gal-3), collagen I, III, and IV 
(Col I, III, and IV). 

Other effects of alleviation of metabolic disorders with NS-MRAs in 
the renal diabetic models include improvement of iBAT dysfunction, 
weight gain, insulin resistance,and glucose tolerance. Image created 
with BioRender and published with permission. DKD, diabetic kidney 
disease; MR, mineralocorticoid receptor.





Finerenone



L’analisi combinata dei due studi (FIDELITY) ha dimostrato una diminuzione significativa del
rischio di un outcome composito CV (MACE e ospedalizzazione per scompenso cardiaco) e di
un outcome composito renale; in particolare la riduzione del rischio di progressione della CKD

era del 23% e dell’inizio della dialisi del 20%. 



KDIGO/ESC e ns-MRA
 



Elementi da definire nel prossimo futuro
 

- Ruolo delle Terapie di Associazione negli algoritmi terapeutici in particolare in termini di RCV, protezione 
renale, calo ponderale, effetti epatici, etc.
Esempi:
GLP1- RA e Sglt2i
Dual or triple incretin agonist e Sglt2i
Ns- MRA e Sglt2i
Ns-MRA e GLP1-RA

- Sostenibilità dell’aumento dei costi della spesa farmaceutica

- Diversi medici specialisti (Cardiologo-Nefrologo-Diabetologo-Internista) e MMG valutano il paziente e 
possono/potranno prescrivere  diverse classi di farmaci, il punto critico è che dovrebbero essere fornite 
indicazioni allineate che ad oggi talvolta putroppo non lo sono
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