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Heart failure (HF) and chronic kidney disease (CKD) are often associated in type 2 diabetes (T2D), aggravate each other and exert synergistic effects to increase the risk of cardiac and renal events. The risks of renal worsening in HF patients and HF in CKD patients need to be evaluated to tailor preventive therapy. The recent CV and renal trials enriched our knowledge about the natural history of HF and CKD in T2D and provided evidence for the benefit of sodium-glucose cotransporter 2 inhibitors (SGLT2is) in HF and renal decline prevention. SGLT-2is are the best choice in patients with HFrEF to improve CV prognosis and HF-related outcomes and also to prevent kidney-related outcomes, and in CKD patients to slow down renal failure and also reduce hHF and CV death. In both situations the number of patients to treat in order to prevent such events in one patient is lower than in the general T2D population at high CV risk. GLP1-receptor agonists could be an alternative in a patient who is intolerant or has a contraindication to SGLT-2is. A tight collaboration between diabetologists, nephrologists and cardiologists should be encouraged for a holistic and effective strategy to reduce the burden of cardio-renal-metabolic interaction.

Introduction

Heart failure (HF) is with coronary artery disease (CAD) the leading cause of morbidity and mortality in patients with diabetes. HF and renal failure are often associated. In a recent large multinational study of patients with type 2 diabetes (T2D) free of cardio-vascular (CV) and renal disease, HF and chronic kidney disease (CKD) were the most frequent first major manifestations and were associated with increased mortality risk, and their combination was associated with the highest CV and all-cause mortality risk [START_REF] Birkeland | Heart failure and chronic kidney disease manifestation and mortality risk associations in type 2 diabetes: A large multinational cohort study[END_REF].

The recent CV outcomes trials (CVOTs), both the foundation trials, i.e. the first ones which were performed in large populations of T2D patients at high CV risk, and the trials performed later which included patients with HF or CKD, provided major information about the natural history of these two complications and about the so-called cardio-renal syndrome. The cardio-renal risk should be seen as an entity and be prevented in a holistic way, requiring an early detection and appropriate management of HF and CKD. These trials provide strong evidence for the benefit of the new glucose-lowering drugs (GLDs) and particularly the inhibitors of sodium-glucose cotransporter 2 (SGLT2is) in the prevention and treatment of HF and renal failure in T2D patients and also in the patients without diabetes, raising the interest of the cardio-renal-metabolic connection.

In the present paper the situations of patients with advanced CKD with GFR < 30 ml/min/1.73m 2 (G4 and G5 categories in KDIGO stratification [START_REF] De Boer | KDIGO 2020 Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease[END_REF]), on dialysis and kidney transplant recipients will not be covered since they represent populations with particular characteristics, a limited amount of data is available and these patients are usually excluded from HF trials and CVOTs in patients with diabetes. Our aim is to summarize the interlink between CKD and HF risks and the current standard of medical management of cardio-renal disease in the patients living with diabetes with an emphasis on the role of SGLT2is.

Risks of HF and CKD in the patients with diabetes. Epidemiological data

Predictors of HF and more severe outcomes in the population with diabetes

Predictors of HF

Risk factors for HF in patients with diabetes include age, diabetes duration, insulin treatment, body mass index, CAD, albuminuria or kidney failure [START_REF] Nichols | Congestive Heart Failure in Type 2 Diabetes: Prevalence, incidence, and risk factors[END_REF][START_REF] Scirica | Heart Failure, Saxagliptin, and Diabetes Mellitus: Observations from the SAVOR-TIMI 53 Randomized Trial[END_REF]. Inadequate blood pressure [START_REF] Adler | Association of systolic blood pressure with macrovascular and microvascular complications of type 2 diabetes (UKPDS 36): prospective observational study[END_REF] and glucose [6] control are also associated with the risk of HF. In a cohort study from the Swedish National Diabetes Register including over 270,000 patients with T2D matched with over 1.3 million controls free of diabetes, HbA1c and low estimated glomerular filtration rate (eGFR) level were among the strongest predictors of incident hospitalization for HF (hHF) [START_REF] Rawshani | Risk Factors, Mortality, and Cardiovascular Outcomes in Patients with Type 2 Diabetes[END_REF].

Outcomes of HF

The prognosis of patients with HF with reduced ejection fraction (HFrEF) is more severely impaired in those with diabetes than in their counterpart without diabetes as shown for in PARADIGM-HF (Prospective Comparison of ARNI With ACEI to Determine Impact on Global Mortality and Morbidity in Heart Failure) [START_REF] Kristensen | Risk Related to Pre-Diabetes Mellitus and Diabetes Mellitus in Heart Failure With Reduced Ejection Fraction[END_REF]. More recently, EMPAREG-reduced and DAPA-HF, two CVOTs which tested SGLT2is in HFrEF patients, showed that the patients with diabetes were also exposed to a higher risk of hHF and CV death compared to those without diabetes [START_REF] Zannad | SGLT2 inhibitors in patients with heart failure with reduced ejection fraction: a meta-analysis of the EMPEROR-Reduced and DAPA-HF trials[END_REF]. In patients with HFpEF, the prognosis is somehow as severe as in patients with HF with reduced ejection fraction but the impact of co-morbidities like CKD and diabetes is even greater [START_REF] Lund | Association between cardiovascular vs. non-cardiovascular co-morbidities and outcomes in heart failure with preserved ejection fraction[END_REF].

Incident diabetes in HF patients and prognostic implication

In the Cardiovascular Health Study, a prospective cohort study of CV risk in adults aged ≥ 65 years, HF at baseline was associated with increased odds of developing impaired fasting glucose or overt diabetes after 3 or 4 years [START_REF] Guglin | Heart Failure as a Risk Factor for Diabetes Mellitus[END_REF]. In DAPA-HF study, an exploratory analysis was performed in the subgroup with no prior history of diabetes and with HbA1c < 6.5% at baseline [START_REF] Inzucchi | Dapagliflozin and the Incidence of Type 2 Diabetes in Patients With Heart Failure and Reduced Ejection Fraction: An Exploratory Analysis From DAPA-HF[END_REF]. Over a median follow-up of 18 months, more than 95% of the patients who developed diabetes (as defined by HbA1c > 6.5%) had prediabetes at baseline (HbA1c 5.7-6.4%) and those with incident diabetes had higher BMI and lower eGFR.

Glucose intolerance and HF share some pathophysiological factors. In particular arterial underfilling stimulates cardiovascular baroreceptors that activate sympathetic nervous system leading to an insulin resistant state while other factors associated with HF such as physical inactivity or certain drugs (diuretics) may also promote insulin resistance.

Heart and renal failure: co-existence and mutual risk aggravation

HF and renal failure are often associated in the same patients, especially in the population with diabetes, aggravate each other and exert synergistic effects towards an increased risk of major cardiac and renal events.

CKD exposes to more HF with a more severe prognosis

Patients with CKD exhibit an increased risk of developing HF. In the Heart Outcomes Prevention Evaluation (HOPE) study a clear relationship between the magnitude of albuminuria and the risk of hHF was found in individuals with or without diabetes [START_REF] Gerstein | Albuminuria and Risk of Cardiovascular Events, Death, and Heart Failure in Diabetic and Nondiabetic Individuals[END_REF]. In the community-based Framingham Heart Study, microalbuminuria was associated with a higher incidence of HFrEF [START_REF] Nayor | The association of chronic kidney disease and microalbuminuria with heart failure with preserved vs. reduced ejection fraction[END_REF]. Data from the ADHERE database showed that more than 60% of patients hospitalized with acute decompensated HF presented with renal dysfunction and that in-hospital mortality gradually increased from moderate to severe renal failure [START_REF] Adams | Characteristics and outcomes of patients hospitalized for heart failure in the United States: Rationale, design, and preliminary observations from the first 100,000 cases in the Acute Decompensated Heart Failure National Registry (ADHERE)[END_REF]. An analysis of the CHARM program showed that among patients with HFrEF or HFpEF impaired renal function was independently associated with the risk of hHF and CV death [START_REF] Hillege | Renal Function as a Predictor of Outcome in a Broad Spectrum of Patients With Heart Failure[END_REF].

More recently, CVOTs showed the same trend. Among the patients included in DAPA-HF trial [START_REF] Mcmurray | Dapagliflozin in Patients with Heart Failure and Reduced Ejection Fraction[END_REF] and EMPEROR-reduced [START_REF] Packer | Cardiovascular and Renal Outcomes with Empagliflozin in Heart Failure[END_REF], all of them with HFrEF, the proportion of patients with renal impairment at inclusion was markedly higher than in the foundation SGLT2is CVOTs (EMPA-REG OUTCOME [START_REF] Zinman | Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes[END_REF], CANVAS [START_REF] Neal | Canagliflozin and Cardiovascular and Renal Events in Type 2 Diabetes[END_REF], DECLARE-TIMI 58 [START_REF] Wiviott | Dapagliflozin and Cardiovascular Outcomes in Type 2 Diabetes[END_REF] and VERTIS [START_REF] Cannon | Cardiovascular Outcomes with Ertugliflozin in Type 2 Diabetes[END_REF]) (Figure 1A). In addition, in DAPA-HF the risk for the composite outcome of hHF and CV death was greater in the patients with eGFR < 60 ml/min/1.73m 2 vs patients with greater eGFR values [START_REF] Mcmurray | Dapagliflozin in Patients with Heart Failure and Reduced Ejection Fraction[END_REF].

Looking at the placebo arms of CVOTs, the incidence rate of hHF was markedly higher in the trials dedicated to patients with CKD (DAPA-CKD [START_REF] Heerspink | Dapagliflozin in Patients with Chronic Kidney Disease[END_REF] and CREDENCE [START_REF] Perkovic | Canagliflozin and Renal Outcomes in Type 2 Diabetes and Nephropathy[END_REF] than in the foundation SGLT2i trials or the GLP1-RAs trials [START_REF]Albiglutide and cardiovascular outcomes in patients with type 2 diabetes and cardiovascular disease (Harmony Outcomes): a double-blind, randomised placebo-controlled trial[END_REF][START_REF] Holman | Effects of Once-Weekly Exenatide on Cardiovascular Outcomes in Type 2 Diabetes[END_REF][START_REF] Husain | Oral Semaglutide and Cardiovascular Outcomes in Patients with Type 2 Diabetes[END_REF][START_REF] Marso | Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes[END_REF][START_REF] Gerstein | Dulaglutide and cardiovascular outcomes in type 2 diabetes (REWIND): a double-blind, randomised placebocontrolled trial[END_REF][START_REF] Pfeffer | Lixisenatide in Patients with Type 2 Diabetes and Acute Coronary Syndrome[END_REF] (Figure 1B). In addition, in DAPA-CKD the incidence rate of hHF or CV death was three-times higher in the patients with diabetes [START_REF] Wheeler | Effects of dapagliflozin on major adverse kidney and cardiovascular events in patients with diabetic and nondiabetic chronic kidney disease: a prespecified analysis from the DAPA-CKD trial[END_REF].

Altogether the data indicate that both lower eGFR and albuminuria are powerful indicators not only of the risk of renal events but also of HF.

HF exposes to more renal failure

In a population of US Veterans with normal kidney function the individuals with HF at baseline had increased risks of incident CKD, and incident CKD or mortality [START_REF] George | Heart Failure Increases the Risk of Adverse Renal Outcomes in Patients With Normal Kidney Function[END_REF]. Among 1,004 patients admitted for a primary diagnosis of HF, worsening renal function developed in 27% and history of prior HF and diabetes was among the major predictors for this renal outcome [START_REF] Forman | Incidence, Predictors at Admission, and Impact of Worsening Renal Function among Patients Hospitalized with Heart Failure[END_REF]. Among 865 patients with diabetes followed-up in a nephrology setting, 20% of them had a history of HF at the time of nephrology referral; a history of atrial fibrillation and HF was associated with an increased risk of reduced baseline eGFR; in turn, reduced baseline eGFR resulted in a greater risk of new major CV events, especially HF, at follow-up, and these new CV events were independent risk factors for subsequent end-stage kidney disease [START_REF] Pinier | Specific impact of past and new major cardiovascular events on acute kidney injury and end-stage renal disease risks in diabetes: a dynamic view[END_REF]. Along the same line, in the DAPA-CKD trial, 13% and 8% of patients with and without diabetes, respectively, had a history of HF [START_REF] Wheeler | Effects of dapagliflozin on major adverse kidney and cardiovascular events in patients with diabetic and nondiabetic chronic kidney disease: a prespecified analysis from the DAPA-CKD trial[END_REF].

Among the patients included in DAPA-HF and EMPEROR-reduced trials, the incidence rate of the renal outcomes in the placebo arm was higher than in the foundation SGLT2i CVOTs (Figure 1B).

In addition, in EMPEROR-reduced the renal prognosis was more severe in patients with than without diabetes, with two-fold higher rates of decline in eGFR and renal outcomes (chronic dialysis, renal transplant or sustained reduction of ≥40% eGFR) [START_REF] Anker | Effect of Empagliflozin on Cardiovascular and Renal Outcomes in Patients With Heart Failure by Baseline Diabetes Status[END_REF].

Etiologies and mechanisms of HF in the patients with diabetes and CKD

In patients with renal failure and even more when renal failure is associated with diabetes, hypertension and CAD are highly prevalent, leading to myocardial fibrosis, decrease in left ventricle (LV) compliance, and diastolic and/or systolic dysfunction. LV concentric remodeling is associated with impaired myocardial energetics. Thus, among the CKD patients with and without diabetes, more than half of HF patients have preserved ejection fraction. Increase in afterload and in myocardial stiffness translate into diastolic dysfunction, left atrial enlargement, and frequent atrial arrhythmias.

CAD is a leading cause of HF in CKD patients

Patients with diabetes and CKD are at very high risk of myocardial infarction [START_REF] Tonelli | Risk of coronary events in people with chronic kidney disease compared with those with diabetes: A population-level cohort study[END_REF]. In fact, CAD is often silent in the population with diabetes and silent CAD may similarly impair CV prognosis [START_REF] Valensi | Predictive Value of Silent Myocardial Ischemia for Cardiac Events in Diabetic Patients: Influence of age in a French multicenter study[END_REF].

In asymptomatic patients with diabetes and other risk factors the prevalence of silent myocardial ischemia (SMI) detected by stress tests is usually around 20-30% [START_REF] Valensi | Risk stratification and screening for coronary artery disease in asymptomatic patients with diabetes mellitus: Position paper of the French Society of Cardiology and the French-speaking Society of Diabetology[END_REF], although this prevalence is decreasing in relation with a better control of risk factors. SMI is associated with significant coronary stenoses on angiography in 40 to 90% of the cases whereas in the other patients, ischemia may result from endothelial dysfunction, reduced coronary reserve or abnormal coronary microcirculation [START_REF] Valensi | Risk stratification and screening for coronary artery disease in asymptomatic patients with diabetes mellitus: Position paper of the French Society of Cardiology and the French-speaking Society of Diabetology[END_REF].

SMI is associated with a worse CV prognosis [START_REF] Valensi | Risk stratification and screening for coronary artery disease in asymptomatic patients with diabetes mellitus: Position paper of the French Society of Cardiology and the French-speaking Society of Diabetology[END_REF]. Whether or not SMI may lead to HF is not clearly established [START_REF] Valensi | Congestive heart failure caused by silent ischemia and silent myocardial infarction[END_REF]. However, as recently reviewed, silent myocardial infarction is associated with an increased risk of HF, independent from usual risk factors [START_REF] Soliman | Silent myocardial infarction and risk of heart failure: Current evidence and gaps in knowledge[END_REF].

Regarding silent CAD in CKD patients, the Chronic Renal Insufficiency Cohort study showed that among patients with CKD, diabetes and higher HbA1c level were among the main predictors of increased coronary artery calcium (CAC) score [START_REF] He | Risk Factors for Coronary Artery Calcium Among Patients With Chronic Kidney Disease (from the Chronic Renal Insufficiency Cohort Study)[END_REF]. Among the patients with diabetes the prevalence of SMI as detected by cardiac stress imaging is very high in those with proteinuria or low eGFR [START_REF] Valensi | Risk stratification and screening for coronary artery disease in asymptomatic patients with diabetes mellitus: Position paper of the French Society of Cardiology and the French-speaking Society of Diabetology[END_REF].

Diabetic cardiomyopathy and CKD

Diabetic cardiomyopathy (DCM) is defined as a direct diabetes-related myocardial lesion occurring independently of CAD or hypertension. Evidence for DCM is based on epidemiological findings of HF occurring in patients free of CAD, hypertension or other causes, and on echocardiographic observations [START_REF] Pham | Evidence for a specific diabetic cardiomyopathy: An observational retrospective echocardiographic study in 656 asymptomatic type 2 diabetic patients[END_REF]. Recently, in DISCOVER study [START_REF] Arnold | Type 2 diabetes and heart failure: insights from the global DISCOVER study[END_REF], a 3-year, prospective, observational study of T2D patients enrolled at initiation of second-line glucose-lowering therapy, 2.1% had a diagnosis of HF at enrolment, patients with HF were more likely to be older, and have a longer duration of T2D, more CAD (44% vs. 6%), more atrial arrhythmias (21% vs. 1% in non-HF patients) and CKD (23% vs. 4%). At follow-up the majority of incident cases of HF occurred in the absence of known CAD.

The metabolic changes seen in diabetes (hyperinsulinemia, hyperglycemia and oxidative stress) result in increased fatty acid metabolism and fetal gene expression, and promote myocardial inflammation, fibrosis, and cardiac remodeling. Functional changes in the coronary microcirculation [START_REF] Nitenberg | Impairment of Coronary Vascular Reserve and ACh-Induced Coronary Vasodilation in Diabetic Patients With Angiographically Normal Coronary Arteries and Normal Left Ventricular Systolic Function[END_REF] and cardiac autonomic dysfunction are also involved. Whereas LV ejection fraction is often preserved in diabetes, the altered metabolic milieu can contribute to chamber remodeling, LV hypertrophy and diastolic dysfunction, and subtle impairment of myocardial systolic function. Myocardial hypertrophy occurs as a compensatory mechanism to pressure overload in hypertension. Hypertrophy is associated with interstitial fibrosis, changes in cardiomyocyte metabolism, myocyte apoptosis, and microvascular dysfunction. These myocardial changes exist in diabetes but even more when diabetes is associated with other risk factors like obesity [START_REF] Baldassarre | NTproBNP in insulinresistance mediated conditions: overweight/obesity, metabolic syndrome and diabetes. The population-based Casale Monferrato Study[END_REF], hypertension and CKD [START_REF] Dandamudi | The Prevalence of Diabetic Cardiomyopathy: A Population-Based Study in Olmsted County, Minnesota[END_REF]. They lead to impaired myocardial relaxation and cardiomyocyte resting tension, and ultimately to diastolic and systolic dysfunction. An echocardiographic study reported the presence of LV hypertrophy in onethird of asymptomatic patients with T2D and of LV dilatation, systolic dysfunction or hypokinesia in <10%. Microalbuminuria was an independent predictor of these abnormalities [START_REF] Nguyen | Transthoracic echocardiographic abnormalities in asymptomatic diabetic patients: Association with microalbuminuria and silent coronary artery disease[END_REF].

While DCM remains an imperfectly described entity, CKD and diabetes both promote HFpEF, LV hypertrophy and diastolic dysfunction that is observed in DCM.

Pathophysiology of the links between HF and CKD in patients with diabetes

Some common factors

Additionally to hypertension, biochemical cascade downstream to hyperglycaemia, inflammatory processes, oxidative stress, RAAS activation, and an increase in sympathetic activity are also likely to contribute to both disorders. The enhanced activity of afferent sensory nerves from the kidney to the central nervous system which results from chronic hypoxia of the renal tubules and interstitium, and downstream systemic sympathetic hyperactivity are found in hypertension and T2D and also in HF and chronic renal failure [START_REF] Kopp | Role of renal sensory nerves in physiological and pathophysiological conditions[END_REF][START_REF] Singh | Mechanisms of Disease: The hypoxic tubular hypothesis of diabetic nephropathy[END_REF][START_REF] Spallone | SGLT2 inhibitors and the autonomic nervous system in diabetes: A promising challenge to better understand multiple target improvement[END_REF].

From CKD to HF and vice-versa

CKD may contribute to impair LV structure and function through various mechanisms, including an increase in pre-load (hypervolemia) and after-load (hypertension, impaired 24h blood pressure variability, artery stiffness).

In patients with HF, the pathophysiology of renal function decline is not completely understood. The traditional view that low cardiac output results in decreased renal perfusion pressure is probably true but it was shown that congestion (preload) plays a major role in kidney function decline. Elevated central venous pressure and intra-abdominal pressure are associated with reduced GFR [START_REF] Cops | Selective abdominal venous congestion induces adverse renal and hepatic morphological and functional alterations despite a preserved cardiac function[END_REF][START_REF] Damman | Volume Status and Diuretic Therapy in Systolic Heart Failure and the Detection of Early Abnormalities in Renal and Tubular Function[END_REF][START_REF] Mullens | Importance of Venous Congestion for Worsening of Renal Function in Advanced Decompensated Heart Failure[END_REF]. In a rat model, inferior vena cava ligature between the renal veins to induce congestion in the left kidney was shown to result in reduced renal blood flow and GFR associated with increased renal interstitial hydrostatic pressure. Tubulointerstitial and glomerular injury and medullary thick ascending limb hypoxia were observed. Molecules related to extracellular matrix expansion, tubular injury, and focal adhesion were upregulated and pericyte detachment was found, indicating that compression of the peritubular capillaries and tubules, hypoxia and physical stress induce pericyte detachment, and as a consequence extracellular matrix expansion and tubular injury [START_REF] Shimada | Pathophysiological and molecular mechanisms involved in renal congestion in a novel rat model[END_REF].

Cardiorenal syndrome (CRS)

Numerous inter-related mechanisms are involved in the reciprocal worsening of cardiac and renal functions, including hemodynamic, neurohumoral, and inflammatory processes that potentially lead to reductions in GFR and tubular injury. CRS was initially defined as worsening kidney function that occurred during treatment for acute decompensated HF with persistent congestion and diuretic resistance. More recently, CRS has been envisioned as a spectrum of acute or chronic disorders of heart and kidney function characterized by mutual deterioration. CRS has been sub-classified into 5 types based on chronicity and the primary organ dysfunction driving the syndrome [START_REF] Ronco | Cardiorenal Syndrome[END_REF][START_REF] Schefold | Heart failure and kidney dysfunction: epidemiology, mechanisms and management[END_REF]. Acute CRS is defined as an abrupt worsening of cardiac (type 1 CRS) or kidney (type 3 CRS) function that leads to acute kidney injury or acute HF, respectively. Right-sided HF often drives type 1 CRS by producing venous congestion, which reduces renal perfusion pressure and triggers intrarenal changes that alter renal function. In type 2 CRS, pro-inflammatory state of chronic HF can cause renal tubular injury, leading to fibrosis and CKD (Figure 2). In type 4 CRS, CKD can likewise cause or intensify HF via volume and pressure overload and can aggravate cardiomyopathy due to uremic toxins and acidemia (Figure 2). Type 5 CRS involves simultaneous acute or chronic cardiac and renal dysfunction secondary to a systemic disorder (e.g. sepsis).

Clinical assessment

CRS and acute kidney injury (AKI) are increasingly prevalent among hospitalized patients with CVD and remain associated with poor short-and long-term outcomes. The Kidney Disease Improving Global Outcomes (KDIGO) guidelines define CKD as persistent reduction in glomerular filtration rate (GFR) and/or the presence of other signs of kidney damage. CKD is classified based on GFR and albuminuria categories. The lower the GFR or the higher the albuminuria level, the greater the risk of renal and cardiovascular adverse outcomes [START_REF] Eckardt | Improving the prognosis of patients with severely decreased glomerular filtration rate (CKD G4+): conclusions from a Kidney Disease: Improving Global Outcomes (KDIGO) Controversies Conference[END_REF] Chronic CRS (types 2 and 4) often co-exists simultaneously with acute CRS (types 1 and 3), making difficult to distinguish CRS type in patients presenting with combined heart and kidney failure [START_REF] Jentzer | Contemporary Management of Severe Acute Kidney Injury and Refractory Cardiorenal Syndrome[END_REF].

The classification of a patient in a specific CRS type may be challenging and may benefit from a careful multi-disciplinary evaluation involving cardiologists and nephrologists. An optimal management including optimized medical therapy, education, tele-monitoring is required to prevent decompensation and events that could precipitate the patient to the vicious circle that will alter both renal and cardiac prognosis.

In CKD patients with diabetes, cardiological evaluation with an ECG completed by a well-conducted rest echocardiography could help defining the subset of patients who should be more extensively tested.

Firstly, it is important to take time to question and examine patients. Indeed, HF is underdiagnosed among patients with diabetes. In a study which included 581 T2D patients older than 60 years (mean age 72 years, 65% with hypertension, 19% with CAD), free of history of HF and who did not complain of symptoms, HF was systematically assessed by asking questions and looking for clinical signs, and confirmed by the presence of systolic or diastolic dysfunction on echocardiography. HF was diagnosed in 28% of them, mostly as HFpEF, and CAD was considered as the most likely cause after hypertension [START_REF] Winter | High prevalence of previously unknown heart failure and left ventricular dysfunction in patients with type 2 diabetes[END_REF].

Echocardiography assesses the structure, the size of the cavities and systolic and diastolic function.

Strain imaging is encouraged and advocated by several authors. If it is decreased it can help in identifying LV segmental dysfunction related to CAD but can simply characterize the degree of LV dysfunction [START_REF] Wang | Diagnosis of Nonischemic Stage B Heart Failure in Type 2 Diabetes Mellitus: Optimal Parameters for Prediction of Heart Failure[END_REF]. Indeed, some echocardiographic abnormalities including left ventricle hypertrophy associated with LV dilatation, systolic dysfunction or hypokinesia were shown to be highly predictive of the presence of silent CAD [START_REF] Pham | Evidence for a specific diabetic cardiomyopathy: An observational retrospective echocardiographic study in 656 asymptomatic type 2 diabetic patients[END_REF][START_REF] Nguyen | Transthoracic echocardiographic abnormalities in asymptomatic diabetic patients: Association with microalbuminuria and silent coronary artery disease[END_REF]. Such findings consistent with the role of ischemic disease in LV remodeling and indicative of a potential increased risk of HF should lead to consider assessing the patient for silent CAD. This can be done by measuring CAC score by CT-scan or performing an echocardiography or SPECT-imaging stress test [START_REF] Valensi | Risk stratification and screening for coronary artery disease in asymptomatic patients with diabetes mellitus: Position paper of the French Society of Cardiology and the French-speaking Society of Diabetology[END_REF]. Similarly, the patients with HF without clear etiology should be assessed for CAD [START_REF] Valensi | Congestive heart failure caused by silent ischemia and silent myocardial infarction[END_REF].

To note, patients with severe CKD as defined by macroproteinuria or eGFR < 30 ml/min/1.73 m 2 are considered at very high coronary risk, and recent guidelines encourage screening these patients for silent CAD [START_REF] Valensi | Risk stratification and screening for coronary artery disease in asymptomatic patients with diabetes mellitus: Position paper of the French Society of Cardiology and the French-speaking Society of Diabetology[END_REF][START_REF] Cosentino | ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration with the EASD[END_REF]. Cardiovascular Events-Thrombolysis in Myocardial Infarction 58) [START_REF] Berg | Heart Failure Risk Stratification and Efficacy of Sodium-Glucose Cotransporter-2 Inhibitors in Patients With Type 2 Diabetes Mellitus[END_REF]. Interestingly, although relative risk reductions for hHF with dapagliflozin were similar for patients across the risk scores, absolute risk reductions were greater in those at higher baseline risk [START_REF] Berg | Heart Failure Risk Stratification and Efficacy of Sodium-Glucose Cotransporter-2 Inhibitors in Patients With Type 2 Diabetes Mellitus[END_REF]. In the same line, the 5-year risk for incident HF using the 9-variable Health ABC HF Risk score [START_REF] Butler | Incident Heart Failure Prediction in the Elderly[END_REF], a validated HF risk score based on usual clinical and biological variables, was applied to the patients of EMPAREG OUTCOME trial without HF at baseline [START_REF] Fitchett | Effects of empagliflozin on risk for cardiovascular death and heart failure hospitalization across the spectrum of heart failure risk in the EMPA-REG OUTCOME® trial[END_REF]. The incident hHF or CV death risk in the placebo arm increased with increasing HF risk profile from low or average to very high risk. The reduction of this composite outcome with empagliflozin was consistent across the groups, however again with a greater absolute risk reduction in high and very high risk groups. These data suggest that such scores might be used in clinical practice to estimate the risk of hHF and profile the patients more likely to benefit from SGLT2is while increasing the cost-effectiveness of SGLT2i treatment.

How to evaluate the cardio-renal risk in a patient with diabetes? (Figure 3)

How to evaluate the risk of HF in patients with

Microvascular disease is also involved in the development of HF in T2D. In the GoDARTS (Genetics of Diabetes Audit and Research Tayside Scotland) study patients with microvascular disease (retinopathy, nephropathy or neuropathy) at baseline were, after a median follow-up of 9.3 years, at higher risk of incident HF independent of a history of prior HF or MI, and CKD was one of the major predictors [START_REF] Mordi | Microvascular disease and heart failure with reduced and preserved ejection fraction in type 2 diabetes[END_REF]. Similarly, the influence of microangiopathic disease on HF outcomes was examined in the setting of macrovascular disease in the EMPAREG-Outcome study [START_REF] Verma | Influence of Microvascular Disease on Cardiovascular Events in Type 2 Diabetes[END_REF]. In the placebo group, the presence of any microvascular disease at baseline was associated with higher risk for subsequent hHF and CV death or hHF, and with a relation between the number of microvascular complications and incident hHF. Thus, screening for HF should be prioritized in patients with microvascular disease including CKD, which might help tailoring preventive therapy to lower HF outcomes.

Evaluation of the risk of congestion

In the patients with advanced CKD, early diagnosis of HF and treatment of congestion are essential to reduce symptoms, preserve heart and kidney function, and improve outcomes. This is even more important in the patients with renal failure and previous history of hHF. Chronic fluid overload should be prevented and managed. Echocardiography may help evaluating the risk of congestion by estimating LV filling pressure by transmitral E/e ratio. Other methods may be used including transthoracic impedance cardiography, whole-body bioelectrical impedance that assesses extra-and intra-cellular total body water, and CV biomarkers may be helpful to differentiate cardiac from noncardiac components of overhydration [START_REF] Arrigo | Cardiorenal Interactions Revisited: How to Improve Heart Failure Outcomes in Patients With Chronic Kidney Disease[END_REF]. The diastolic stress echocardiography can also help unmasking the abnormal heart reserve to exercise [START_REF] Tadic | Functional capacity and left ventricular diastolic function in patients with type 2 diabetes[END_REF]. Strategies for water and sodium management are available in the context of the interplay between the cardiac and renal systems [START_REF] Parrinello | Water and Sodium in Heart Failure: A Spotlight on Congestion[END_REF].

Role of biomarkers

N-terminal pro-B-type natriuretic peptide (NT-proBNP) could be part of an individualized CV risk assessment of patients with diabetes. The negative predictive value of a normal value (< 125 pg/mL) of NT-proBNP for short-term CV events in patients with diabetes was 98% [START_REF] Huelsmann | NT-proBNP has a high negative predictive value to rule-out short-term cardiovascular events in patients with diabetes mellitus[END_REF]. However, the levels of BNP and NT-proBNP are influenced by renal function. Decreased renal function is associated with a 2-fold increase of BNP and NT-proBNP in the absence of severe left ventricular dysfunction and even more in patients with severe left ventricular dysfunction [START_REF] Luchner | Effect of Compensated Renal Dysfunction on Approved Heart Failure Markers[END_REF]. The association between baseline NT-proBNP and the risk of HF is continuous. In the CRIC study in patients with CKD, as compared to patients with NT-proBNP<33.2 pg/ml (first quintile), the relative risk of incident HF rose from 1.99 [1.15-3.43] for the second quintile (33.2-82.2 pg/ml) to 7.61 [4.49-12.90] for the 5th quintile [START_REF] Bansal | Cardiac Biomarkers and Risk of Incident Heart Failure in Chronic Kidney Disease: The CRIC (Chronic Renal Insufficiency Cohort) Study[END_REF]. Among various biomarkers including galectin-3, hsTroponin, growth differentiation factor-15 and soluble ST2, NT-proBNP was the best biomarker for incident HFpEF [START_REF] Bansal | Cardiac Biomarkers and Risk of Incident Heart Failure in Chronic Kidney Disease: The CRIC (Chronic Renal Insufficiency Cohort) Study[END_REF]. In a French cohort of patients with T2D (SURDIAGENE), midregional-proadrenomedullin (MR-proADM), soluble tumor necrosis factor receptor 1 and NT-proBNP predicted renal function loss and rapid renal decline, and the combination of the 3 biomarkers yielded the highest discrimination [START_REF] Saulnier | Association of Circulating Biomarkers (Adrenomedullin, TNFR1, and NT-proBNP) With Renal Function Decline in Patients With Type 2 Diabetes: A French Prospective Cohort[END_REF]. In another study from the same group, it was demonstrated that MR-proADM did not contribute supplementary information on prediction of HF in a model including NT-proBNP [START_REF] Fraty | Prognostic value of plasma MR-proADM vs NT-proBNP for heart failure in people with type 2 diabetes: the SURDIAGENE prospective study[END_REF].

The KDIGO initiative recognized the utility of biomarkers such as NT-proBNP in the diagnosis of HF in patients with CKD but did not formally propose the use of these biomarkers to monitor HF risk in CKD populations [START_REF] House | Heart failure in chronic kidney disease: conclusions from a Kidney Disease: Improving Global Outcomes (KDIGO) Controversies Conference[END_REF]. In addition, there is no validated threshold in these patients identifying the risk of HF.

How to evaluate the risk of renal failure in patients with HF?

In patients with HF, the risk of renal function deterioration is modulated by volume overload. Among the 3718 patients of the EVEREST (Efficacy of Vasopressin Antagonism in Heart Failure Outcome Study With Tolvaptan) trial who had HFrEF (mean initial eGFR : 59 ml/min/1.73m²), 10% developed stage 4 CKD and the risk was more than 2 times greater in those in the highest quartile of baseline NT-proBNP compared with the lowest quartile [START_REF] Mccallum | Association of Volume Overload With Kidney Function Outcomes Among Patients With Heart Failure With Reduced Ejection Fraction[END_REF]. Similar findings were reported for patients without HF [START_REF] Bansal | NT-ProBNP and Troponin T and Risk of Rapid Kidney Function Decline and Incident CKD in Elderly Adults[END_REF][START_REF] Park | Associations of N-terminal pro-B-type natriuretic peptide with kidney function decline in persons without clinical heart failure in the Heart and Soul Study[END_REF]. Thus, volume overload, as indicated both by elevated natriuretic peptides and clinical signs and symptoms, is associated with increased risk for clinically important kidney function outcomes in HFrEF.

How to reduce the cardio-renal risk in patients with diabetes?

Therapeutic armamentarium for both the prevention and treatment of HF and kidney disease

Lifestyle interventions and reduction of body weight

Lifestyle interventions represent a cornerstone in the management of T2D. In obese patients lifestyle modification using a behavioral intervention program including dietary restrictions and exercise training were shown to improve LV systolic and diastolic function in those who significantly reduced body weight and/or insulin resistance, however less effectively in patients with diabetes than in those without [START_REF] Kosmala | Improvement of left ventricular function by lifestyle intervention in obesity: contributions of weight loss and reduced insulin resistance[END_REF]. Decreases of LV mass, septum and posterior wall thickness, and an improvement of LV diastolic function were also reported one year after bariatric surgery in patients with severe obesity [START_REF] Oliveras | Effect of bariatric surgery on cardiac structure and function in obese patients: Role of the renin-angiotensin system[END_REF]. However, in LOOK-AHEAD trial which included participants with recent T2D, there was no significant difference in the risk of incident HF between the intensive lifestyle intervention compared to the diabetes support and education group over a median follow-up of 12.4 years [START_REF] Pandey | Association of Intensive Lifestyle Intervention, Fitness, and Body Mass Index With Risk of Heart Failure in Overweight or Obese Adults With Type 2 Diabetes Mellitus[END_REF]. By contrast, in the same study, intensive lifestyle intervention was associated with significant risk reduction for CKD progression [START_REF] Bahnson | Effect of a long-term behavioural weight loss intervention on nephropathy in overweight or obese adults with type 2 diabetes: A secondary analysis of the Look AHEAD randomised clinical trial[END_REF]. Other data suggest that intentional weight loss combined with exercise could improve VO 2 in HFpEF patients [START_REF] Kitzman | Effect of Caloric Restriction or Aerobic Exercise Training on Peak Oxygen Consumption and Quality of Life in Obese Older Patients With Heart Failure With Preserved Ejection Fraction[END_REF].

Obese patients are at risk for developing proteinuria and chronic renal failure after unilateral nephrectomy [START_REF] Praga | Influence of obesity on the appearance of proteinuria and renal insufficiency after unilateral nephrectomy[END_REF]. In the Swedish Obese Subjects study, bariatric surgery induced better effects than conventional obesity care on remission of albuminuria and prevention of eGFR decline [START_REF] Shulman | Remission and progression of pre-existing micro-and macroalbuminuria over 15 years after bariatric surgery in Swedish Obese Subjects study[END_REF].

According to a recent meta-analysis bariatric surgery yields significant weight loss in patients with end-stage CKD that improves patients' chances of accessing a renal transplant [START_REF] Guggino | Effectiveness and Safety of Bariatric Surgery in Patients with End-Stage Chronic Kidney Disease or Kidney Transplant[END_REF].

Optimized control of risk factors -Glucose control

A meta-analysis of randomized trials of intensive glucose control did not show any benefit of intensive treatment on the reduction of either hHF or HF-related mortality [START_REF] Castagno | Intensive glycemic control has no impact on the risk of heart failure in type 2 diabetic patients: Evidence from a 37,229 patient meta-analysis[END_REF]. On the contrary, tight glycemic control was shown to prevent the onset and progression of diabetic CKD [START_REF] Turner | Intensive blood-glucose control with sulphonylureas or insulin compared with conventional treatment and risk of complications in patients with type 2 diabetes (UKPDS 33)[END_REF][START_REF] Boer | Kidney disease and related findings in the diabetes control and complications trial/ epidemiology of diabetes interventions and complications study[END_REF].

There is no published study having tested the benefit of glycemic control specifically in patients with HF or renal failure. In SGLT2 trials the role of glycemic control in the improvement of CV and renal outcomes is controversial and probably modest.

-Blood pressure control

In the observational analysis of the United Kingdom Prospective Diabetes Study, every 10 mm Hg decrease in systolic blood pressure level was associated with a significant 12% estimated risk reduction of HF [START_REF] Adler | Association of systolic blood pressure with macrovascular and microvascular complications of type 2 diabetes (UKPDS 36): prospective observational study[END_REF]. In a recent meta-analysis, antihypertensive treatment significantly reduced HF and end-stage renal disease in patients with T2D with an achieved on-treatment mean SBP of 138 mmHg without further benefit, except for stroke, with an on-treatment mean SBP of 122 mmHg [START_REF] Emdin | Blood Pressure Lowering in Type 2 Diabetes[END_REF].

-Lipid control A meta-analysis of statin therapies reported a 21% MACE reduction per mmol/L of LDL-C lowering in individuals with or without diabetes [START_REF] Fulcher | Efficacy and Safety of LDL-Lowering Therapy Among Men and Women: Meta-Analysis of Individual Data From 174,000 Participants in 27 Randomized Trials[END_REF]. A recent review suggested that in patients with CV risk factors or established atherosclerotic CVD but without HF, statins may reduce the rate of hHF [START_REF] Lee | Statins in the Prevention and Treatment of Heart Failure: a Review of the Evidence[END_REF].

In addition to LDL-cholesterol lowering using statins, other lipid disorders should be considered for CV prevention. The Action to Control Cardiovascular Risk in Diabetes (ACCORD)-Lipid study found no evidence of a beneficial effect of statin-fenofibrate combined treatment compared to statins alone, on CV outcomes and mortality in T2D after 5 years of active treatment. However, a beneficial reduction in major CV events was shown in a pre-specified sub-group of patients with dyslipidemia.

In addition, in the patients with dyslipidemia, fibrate treatment was associated with a legacy benefit of improved survival and reduction of congestive HF over a post-trial follow-up (ACCORDION study) [START_REF] Zhu | Legacy effect of fibrate add-on therapy in diabetic patients with dyslipidemia: a secondary analysis of the ACCORDION study[END_REF]. A post-hoc analysis of the ACCORD-Lipid trial showed that in patients without CKD, the addition of fenofibrate was associated with a significant 36% reduction of CV mortality and 44% lower rate of fatal or non-fatal congestive HF [START_REF] Papademetriou | Effects of High Density Lipoprotein Raising Therapies on Cardiovascular Outcomes in Patients with Type 2 Diabetes Mellitus, with or without Renal Impairment: The Action to Control Cardiovascular Risk in Diabetes Study[END_REF].

Regarding renal effects, the ACCORD study showed a reduced progression of albuminuria with fenofibrate. A post-hoc analysis also showed that treatment with fenofibrate was associated with lower rate of eGFR decline and lower incidence of microalbuminuria and macroalbuminuria but no difference in incidence of kidney failure [START_REF] Frazier | Associations of Fenofibrate Therapy With Incidence and Progression of CKD in Patients With Type 2 Diabetes[END_REF]. These findings support re-evaluation of fibrates as an add-on strategy to statins in order to reduce CV risk, HF and renal risk in patients with diabetes and dyslipidemia. However fenofibrate needs a dose adjustment or is contra-indicated in patients with advanced renal failure [START_REF] Katsiki | Lipid-lowering agents for concurrent cardiovascular and chronic kidney disease[END_REF].

-Residual risk after multifactorial approach In the Steno-2 study, intensified, multifactorial intervention targeting blood glucose, blood pressure and lipids for 7.8 years in T2D patients with microalbuminuria reduced the risk of hHF by 70% during a total of 21 years of observation [START_REF] Oellgaard | Reduced risk of heart failure with intensified multifactorial intervention in individuals with type 2 diabetes and microalbuminuria: 21 years of follow-up in the randomised Steno-2 study[END_REF] and slowed progression in nephropathy and renal function loss reducing the risk of end-stage renal disease [START_REF] Oellgaard | Intensified multifactorial intervention in type 2 diabetics with microalbuminuria leads to long-term renal benefits[END_REF]. Such multifactorial approach represents a major component of the overall management in patients with T2D. However, in a recent cohort study from the Swedish National Diabetes Register, T2D patients controlled for the major risk factors still exhibited an increased risk of HF compared to the control population [START_REF] Rawshani | Risk Factors, Mortality, and Cardiovascular Outcomes in Patients with Type 2 Diabetes[END_REF].

RAAS blockers beneficial to HF and the kidney

Several clinical trials demonstrated that RAAS blockers reduce the risk of CKD progression and the risk of HF through mechanisms that may be independent of BP control. RENAAL and IDNT studies [START_REF] Brenner | Effects of Losartan on Renal and Cardiovascular Outcomes in Patients with Type 2 Diabetes and Nephropathy[END_REF][START_REF] Lewis | Renoprotective Effect of the Angiotensin-Receptor Antagonist Irbesartan in Patients with Nephropathy Due to Type 2 Diabetes[END_REF][START_REF] Strippoli | Angiotensin converting enzyme inhibitors and angiotensin II receptor antagonists for preventing the progression of diabetic kidney disease[END_REF] showed that angiotensin 2 receptor blockers decreased hard renal outcomes by 16 and 20% and hHF by 32% and 23%, respectively, in patients with CKD and T2D. Patients with diabetes, hypertension and CKD should be treated with a RAAS blocker [START_REF] Strippoli | Angiotensin converting enzyme inhibitors and angiotensin II receptor antagonists for preventing the progression of diabetic kidney disease[END_REF].

Treatment of HFrEF in patients with CKD

In HFrEF there is good evidence for the use of beta-blockers, ACE inhibitors/ARBs, mineralocorticoid receptor antagonists (MRAs) and angiotensin receptor-neprilysin inhibitors (ARNIs) at CKD I-III stages while at stages IV-V the evidence is moderate for beta-blockers, RAAS blockers need careful monitoring, MRAs are contraindicated, and the evidence is unclear for ARNIs [START_REF] Marx | Heart failure in advanced chronic kidney disease: treatment rationaleHerzinsuffizienz bei fortgeschrittener Niereninsuffizienz: Grundprinzip der Behandlung[END_REF].

Prevention of the risk of acute kidney injury

The KDIGO initiative identified several situations leading to AKI (sepsis, critical illness circulatory shock, burns, trauma, cardiac surgery, major noncardiac surgery, nephrotoxic drugs, radiocontrast agents) and susceptibility for special groups of patients including chronic heart disease, CKD and diabetes, dehydration and volume depletion [START_REF] Palevsky | KDOQI US Commentary on the 2012 KDIGO Clinical Practice Guideline for Acute Kidney Injury[END_REF]. It was recommended to stratify patients for the risk of AKI according to their susceptibilities and exposures, and manage them to reduce the risk of AKI, and test patients at increased risk for AKI with measurements of serum creatinine and urine output. It was proposed to individualize frequency and duration of monitoring based on patient risk and clinical course [START_REF] Palevsky | KDOQI US Commentary on the 2012 KDIGO Clinical Practice Guideline for Acute Kidney Injury[END_REF]. The latest KDIGO position paper identified areas of uncertainties but did not propose novelties regarding prevention and management of AKI [START_REF] Ostermann | Controversies in acute kidney injury: conclusions from a Kidney Disease: Improving Global Outcomes (KDIGO) Conference[END_REF].

Effects of the old anti-hyperglycemic drugs

Acute administration of insulin can directly stimulate renal tubular sodium reabsorption and it has been hypothesized that insulin can worse HF [START_REF] Da Silva | Role of Hyperinsulinemia and Insulin Resistance in Hypertension: Metabolic Syndrome Revisited[END_REF]. However, in the ORIGIN study, insulin glargine treatment at moderate dose was not associated with any change in CV outcomes including HF [START_REF] Hertzel C Gerstein | Basal Insulin and Cardiovascular and Other Outcomes in Dysglycemia[END_REF].

Insulin looks as a good choice in patients with diabetes and congestive HF and/or renal failure.

Regarding other "old" anti-hyperglycemic classes, observational studies have shown that HF incidence was lower on metformin treatment compared to sulphonylureas. A recent review synthetizing 17 observational studies showed fewer HF readmissions in patients with CKD or CHF [START_REF] Crowley | Clinical outcomes of metformin use in populations with chronic kidney disease, congestive heart failure, or chronic liver disease: A systematic review[END_REF]. Metformin is no longer contra-indicated in patients with HF provided they do not have advanced CKD with eGFR < 30 ml/min/1.73m 2 nor acute or unstable CHF [START_REF]FDA revises warnings regarding use of the diabetes medicine metformin in certain patients with reduced kidney function[END_REF][START_REF] Inzucchi | Metformin in Patients With Type 2 Diabetes and Kidney Disease[END_REF]. Sulphonylurea derivatives have also been associated with an increased risk of HF in naïve patients as compared to metformin and should be used with caution because of hypoglycemic risk and weight gain effect [START_REF] Roumie | Comparative Safety of Sulfonylurea and Metformin Monotherapy on the Risk of Heart Failure: A Cohort Study[END_REF].

Glitazones may favor sodium and water retention and may induce congestive HF in particular in patients with previous MI and/or HF [START_REF] Erdmann | Pioglitazone Use and Heart Failure in Patients With Type 2 Diabetes and Preexisting Cardiovascular Disease: Data from the PROactive Study (PROactive 08)[END_REF], and thus are contra-indicated in patients with clinical HF. Some evidences exist suggesting a nephroprotective role of glitazones in T2D patients. A metaanalysis suggested that treatment by rosiglitazone or pioglitazone significantly decreases urinary albumin excretion in patients with diabetes [START_REF] Sarafidis | Effect of Thiazolidinediones on Albuminuria and Proteinuria in Diabetes: A Meta-analysis[END_REF]. Two randomized trials showed that troglitazone (vs metformin and vs glibenclamide) was able to reduce urinary albumin/creatinine ratio in patients with diabetes and microalbuminuria [START_REF] Imano | Effect of Troglitazene on Microalbuminuria in Patients With Incipient Diabetic Nephropathy[END_REF][START_REF] Nakamura | Effect of troglitazone on urinary albumin excretion and serum type IV collagen concentrations in Type 2 diabetic patients with microalbuminuria or macroalbuminuria[END_REF]. Clinical trials with hard renal outcomes are necessary to elucidate the potential benefits of glitazones on diabetic nephropathy. In addition, by impairing osteoblast differentiation and formation and increasing bone marrow adipocytes, glitazones increase the incidence of fractures [START_REF] Meier | Use of Thiazolidinediones and Fracture Risk[END_REF], a risk already augmented in CKD patients. Thus, glitazones should be avoided in HF patients and the balance of risks is not favorable in CKD population.

Regarding dipeptidyl peptidase-4 inhibitors (DPP4is), in the SAVOR trial an increase (+27%) in the rate of hHF, mostly in the patients with HF history or elevated pro-BNP levels, was reported in the saxagliptin arm [START_REF] Scirica | Heart Failure, Saxagliptin, and Diabetes Mellitus: Observations from the SAVOR-TIMI 53 Randomized Trial[END_REF] while in the TECOS study there was no change in hHF outcome with sitagliptin [START_REF] Mcguire | Association Between Sitagliptin Use and Heart Failure Hospitalization and Related Outcomes in Type 2 Diabetes Mellitus[END_REF]. Some trend to a reduction of albuminuria was reported in some trials but without significant effect on eGFR decline or the progression to end-stage renal disease [START_REF] Scheen | Effects of glucose-lowering agents on surrogate endpoints and hard clinical renal outcomes in patients with type 2 diabetes[END_REF]. For all DPP4is but linagliptin (which has biliary excretion) doses must be reduced according to eGFR.

Noticeably, there is no published controlled trial performed with the old anti-hyperglycemic drugs in patients with HF or CKD.

Effects of GLP1-RAs

Among the new GLDs, GLP1-RAs and SGLT2is showed clear benefits on CV events, and additionally great benefits on hHF and renal outcomes with SGLT2is. Among GLP1-RAs liraglutide, semaglutide, albiglutide and dulaglutide induce a significant reduction of major CV events. Metaanalyses of CVOTs testing GLP1-RAs have reported a significant relative risk reduction of hHF (by 9%) as compared to placebo together with a reduction of MACE by 12% [START_REF] Kristensen | Cardiovascular, mortality, and kidney outcomes with GLP-1 receptor agonists in patients with type 2 diabetes: a systematic review and meta-analysis of cardiovascular outcome trials[END_REF]. Significant risk reductions were also shown for a broad composite kidney outcome (development of new-onset macroalbuminuria, decline in eGFR, progression to end-stage kidney disease, or death attributable to kidney causes) by 17% (0•83, 0•78-0•89; p<0•0001). However this result was mainly driven by a reduction in urinary albumin excretion and not by hard renal outcomes [START_REF] Kristensen | Cardiovascular, mortality, and kidney outcomes with GLP-1 receptor agonists in patients with type 2 diabetes: a systematic review and meta-analysis of cardiovascular outcome trials[END_REF] as also suggested by other studies [START_REF] Scheen | Effects of glucose-lowering agents on surrogate endpoints and hard clinical renal outcomes in patients with type 2 diabetes[END_REF].

Role of SGLT2i in the reduction of the cardio-renal risk

SGLT2is were shown to significantly reduce the incidence rate of major CV events and also to be highly effective in the prevention and treatment of both HF and CKD. The baseline risk for CV and renal outcomes determines the absolute benefits obtained with these agents.

Role in the reduction of HF

The risk reduction of hHF is far greater with SGLT2is than with GLP-RAs (Figure 1C). The reduction is of 32% according to a recently updated meta-analysis of the foundation CVOTs performed with SGLT2is [START_REF] Mcguire | Association of SGLT2 Inhibitors With Cardiovascular and Kidney Outcomes in Patients With Type 2 Diabetes[END_REF]. The benefit does not differ significantly whatever the patients have or do not have an history of CVD or HF [START_REF] Mcguire | Association of SGLT2 Inhibitors With Cardiovascular and Kidney Outcomes in Patients With Type 2 Diabetes[END_REF]. In addition, in the two CVOTs dedicated to HFrEF patients with or without diabetes (DAPA-HF and EMPEROR-reduced), the risk reductions of the composite of first hHF and CV death and its two components were quite consistent, leading to reductions by 26%, 31% and 14% in a recent meta-analysis, without heterogeneity related to the presence of diabetes [START_REF] Zannad | SGLT2 inhibitors in patients with heart failure with reduced ejection fraction: a meta-analysis of the EMPEROR-Reduced and DAPA-HF trials[END_REF]. The results of trials including patients with HFpEF are expected.

Role in the reduction of renal outcomes

Primary renal outcomes in recent SGLT2is trials were not identical and therefore the comparison is not always easy. However, SGLT2is resulted in significant relative reductions of the primary renal outcome (from -29% to -48%) for empagliflozin, dapagliflozin and canagliflozin (Figure 1C) with a nonsignificant reduction in VERTIS trial with ertugliflozin. The latest meta-analysis from 5 trials indicated a 38% reduction of kidney outcomes with no significant heterogeneity [START_REF] Mcguire | Association of SGLT2 Inhibitors With Cardiovascular and Kidney Outcomes in Patients With Type 2 Diabetes[END_REF]. In DAPA-CKD, the nephroprotective effects were observed regardless of diabetes status, age, cause of CKD, baseline albuminuria (<1000 mg/g vs >1000 mg/g) and GFR (<45 vs >45 ml/min/1.73m²) [START_REF] Wheeler | Effects of dapagliflozin on major adverse kidney and cardiovascular events in patients with diabetic and nondiabetic chronic kidney disease: a prespecified analysis from the DAPA-CKD trial[END_REF]. Of note, in all SGLT2i trials, virtually all patients were treated by RAAS blockers, and SGLT2is showed a 30 to 40% further reduction of hard renal endpoints. In trials dedicated to patients with CKD, with or without diabetes, the relative risk reduction of renal outcomes was of 39% in DAPA-CKD and 30% in CREDENCE, larger than in the foundation trials (Figure 1C).

Effects in the context of the cardiorenal syndrome

Major information may be drawn from subgroups analyses of the foundation CVOTs and from trials dedicated to patients with history of HF or with CKD at baseline.

Considering type 2 cardiorenal syndrome, the type leading from HF to CKD

The above-mentioned updated meta-analysis of the foundation CVOTs reported a similar 36% reduction of kidney-related outcomes in patients with history of HF as in those without [START_REF] Mcguire | Association of SGLT2 Inhibitors With Cardiovascular and Kidney Outcomes in Patients With Type 2 Diabetes[END_REF]. In the same line, in the meta-analysis of the two CVOTs dedicated to HFrEF patients the relative risk reduction of kidney outcomes was of the same magnitude (-38%) [START_REF] Zannad | SGLT2 inhibitors in patients with heart failure with reduced ejection fraction: a meta-analysis of the EMPEROR-Reduced and DAPA-HF trials[END_REF] (Fig 1C). However, due to the higher baseline renal risk, the absolute reduction was generally greater than in the foundation SGLT2is or GLP1-RAs CVOTs (Figure 1B). These trials did not show any excess in adverse events of interest using empagliflozin or dapagliflozin compared to those in the respective placebo arms [START_REF] Zannad | SGLT2 inhibitors in patients with heart failure with reduced ejection fraction: a meta-analysis of the EMPEROR-Reduced and DAPA-HF trials[END_REF].

Considering type 4 cardiorenal syndrome, the type leading from CKD to HF

Interesting data were reported in a meta-analysis of three foundation CVOTs. The reduction of hHF outcome with SGLT2is was significant only for the patients with eGFR between 60 and 90 and < 60 ml/min/1.73 m2 (-31% and -40%, respectively) while it was not significant for those with eGFR > 90 ml/min/1.73 m2 [START_REF] Zelniker | SGLT2 inhibitors for primary and secondary prevention of cardiovascular and renal outcomes in type 2 diabetes: a systematic review and meta-analysis of cardiovascular outcome trials[END_REF]. A subgroup study of VERTIS which was not included in that meta-analysis showed similarly that the reductions of hHF and the composite outcome of hHF and CV death were greater in the patients with elevated albuminuria and more severe CKD stage [START_REF] Cherney | Gradient of Risk and Associations With Cardiovascular Efficacy of Ertugliflozin by Measures of Kidney Function[END_REF]. On the contrary, in HFrEF patients the reduction of this composite CV outcome was very close whatever the patients had eGFR < or > 60 ml/min/1.73 m2 (-23 and -28%, respectively) [START_REF] Zannad | SGLT2 inhibitors in patients with heart failure with reduced ejection fraction: a meta-analysis of the EMPEROR-Reduced and DAPA-HF trials[END_REF]. Noticeably, the incidence of this outcome in the placebo arms was higher than in the other trials.

The CREDENCE study which included albuminuric patients reported a significant relative risk reduction (-31%) of the composite of hHF or CV death [START_REF] Perkovic | Canagliflozin and Renal Outcomes in Type 2 Diabetes and Nephropathy[END_REF] which did not differ significantly in the patients with or without a CV history (-34% and -26%, respectively) [START_REF] Mahaffey | Canagliflozin and Cardiovascular and Renal Outcomes in Type 2 Diabetes Mellitus and Chronic Kidney Disease in Primary and Secondary Cardiovascular Prevention Groups[END_REF]. Similarly, in DAPA-CKD study, 88% of whom had eGFR < 60 ml/min/1.73 m2, the composite criterion of hHF and CV death was reduced by 29% [START_REF] Heerspink | Dapagliflozin in Patients with Chronic Kidney Disease[END_REF], with no significant interaction related to diabetes [START_REF] Wheeler | Effects of dapagliflozin on major adverse kidney and cardiovascular events in patients with diabetic and nondiabetic chronic kidney disease: a prespecified analysis from the DAPA-CKD trial[END_REF]. However, in these trials, the baseline risk of hHF was higher than in the foundation SGLT2is CVOTs (Figure 1B) and the absolute hHF risk reduction was greater compared to the foundation trials and of similar magnitude compared to the trials in hHF patients (Figure 1B), indicating a lower number of patients to be treated in order to prevent an event in one patient.

Regarding safety issues, in DAPA-CKD the incidence of volume depletion events was rather low with dapagliflozin but higher than with placebo (5.9% vs 4.2%), without any increase in diabetic ketoacidosis.

Thus, SGLT-2is are the best choice in patients with HFrEF not only to improve CV prognosis and HF-related outcomes but also to prevent kidney-related outcomes, and in CKD patients to slow down renal failure and also to reduce hHF and CV death (Figure 3). In both situations the number of patients to be treated in order to prevent such events in one patient is lower than in the general population at high CV risk. GLP-1 RAs could be an alternative in a patient who is intolerant or has a contraindication to SGLT-2is.

SGLT2is act through various mechanisms

Mechanisms contributing to the reduction of HF outcomes

Volume depletion plays a major role in the reduction of hHF as suggested by the mediation analyses of EMPAREG-OUTCOME study [START_REF] Inzucchi | How Does Empagliflozin Reduce Cardiovascular Mortality? Insights From a Mediation Analysis of the EMPA-REG OUTCOME Trial[END_REF]. The reduction of after-load including a slight blood pressure reduction and a decrease in artery stiffness, specific changes in the myocardium metabolism, body weight lowering and an improvement of tissue oxygenation are also potentially involved [START_REF] Spallone | SGLT2 inhibitors and the autonomic nervous system in diabetes: A promising challenge to better understand multiple target improvement[END_REF]. Some studies also suggest the role of a reduction of sympathetic activity which may result from the reduction in intrarenal hypoxia with a restoration of the EPO-producing cell function, and in chemoreceptor-mediated activation of renal afferent sensory and efferent sympathetic fibres [START_REF] Spallone | SGLT2 inhibitors and the autonomic nervous system in diabetes: A promising challenge to better understand multiple target improvement[END_REF]. A reduction of LV mass has also been reported with empagliflozin [START_REF] Verma | Effect of Empagliflozin on Left Ventricular Mass and Diastolic Function in Individuals With Diabetes: An Important Clue to the EMPA-REG OUTCOME Trial?[END_REF], which would be interesting to examine in CKD patients.

Specific effects on the kidney

Nephroprotective effects of SGLT2is do not seem to depend on blood glucose changes. Indeed, these effects persist in patients with eGFR< 45 ml/min/1.73m2 [START_REF] Cooper | Glucose Control and the Effect of Empagliflozin on Kidney Outcomes in Type 2 Diabetes: An Analysis From the EMPA-REG OUTCOME Trial[END_REF] -while blood glucose lowering is very limited [START_REF] Kohan | Long-term study of patients with type 2 diabetes and moderate renal impairment shows that dapagliflozin reduces weight and blood pressure but does not improve glycemic control[END_REF]-and are of the same magnitude in patients with or without diabetes [START_REF] Wheeler | Effects of dapagliflozin on major adverse kidney and cardiovascular events in patients with diabetic and nondiabetic chronic kidney disease: a prespecified analysis from the DAPA-CKD trial[END_REF].

It was proposed that the nephroprotective effect of SGLT2is was due to their effect on intraglomerular pressure, presumably through activation of tubuloglomerular feedback in patients with type 1 diabetes (T1D) [START_REF] Cherney | Renal Hemodynamic Effect of Sodium-Glucose Cotransporter 2 Inhibition in Patients With Type 1 Diabetes Mellitus[END_REF]. Indirect evidence was provided that intraglomerular pressure was reduced [START_REF] Cherney | Renal Hemodynamic Effect of Sodium-Glucose Cotransporter 2 Inhibition in Patients With Type 1 Diabetes Mellitus[END_REF]by different mechanisms in T1D and T2D: SGLT2is reduce afferent arteriole vasodilatation in T1D whereas they induce vasodilation of the efferent arteriole in T2D [START_REF] Van Bommel | The renal hemodynamic effects of the SGLT2 inhibitor dapagliflozin are caused by post-glomerular vasodilatation rather than pre-glomerular vasoconstriction in metformin-treated patients with type 2 diabetes in the randomized, double-blind RED trial[END_REF]. However, whether the renal benefit is due to decreased intraglomerular pressure is not sure. The initial increase of serum creatinine after SGLT2i is presumably due to a decrease in intraglomerular pressure. In this view, this phenomenon, which does not occur in all patients, should indicate long-term renal protection.

However, in EMPAREG trial, only 28% of patients decreased GFR by > 10% after empagliflozin initiation (vs 10% in the placebo arm), and the long-term renal benefit of empagliflozin was independent of this short-term GFR dip [START_REF] Kraus | Characterization and implications of the initial estimated glomerular filtration rate 'dip' upon sodium-glucose cotransporter-2 inhibition with empagliflozin in the EMPA-REG OUTCOME trial[END_REF], undermining the "intraglomerular pressure" hypothesis. Many other mechanisms were proposed including beneficial effect on mitochondria, renal sympathetic nervous system, blood pressure reduction, diminished sodium renal interstitial through mitigation of the Na/H exchange activity, reduction of tubular cell inflammation and fibrosis, and decrease of serum uric acid [START_REF] Spallone | SGLT2 inhibitors and the autonomic nervous system in diabetes: A promising challenge to better understand multiple target improvement[END_REF][START_REF] Kogot-Levin | Proximal Tubule mTORC1 Is a Central Player in the Pathophysiology of Diabetic Nephropathy and Its Correction by SGLT2 Inhibitors[END_REF][START_REF] Bonnet | Effects of SGLT2 inhibitors on systemic and tissue low-grade inflammation: The potential contribution to diabetes complications and cardiovascular disease[END_REF][START_REF] Bailey | Uric acid and the cardio-renal effects of SGLT2 inhibitors[END_REF] 

Role of glucose effect in the population free of diabetes

There is some evidence suggesting the improvement of glucose metabolism by renin-angiotensin system inhibition, due to various mechanisms including an improvement of insulin sensitivity. In addition, several ACE inhibitors and sartans have been shown to reduce the incidence of new diabetes, by around 20% in meta-analyses [START_REF] Abuissa | Angiotensin-Converting Enzyme Inhibitors or Angiotensin Receptor Blockers for Prevention of Type 2 Diabetes[END_REF], while the risk of developing diabetes is higher on diuretics and beta-blockers [START_REF] Elliott | Incident diabetes in clinical trials of antihypertensive drugs: a network metaanalysis[END_REF]. Patients with diabetes and HFrEF enrolled in PARADIGM-HF who received sacubitril/valsartan had a greater long-term reduction in HbA1c than those receiving enalapril, possibly partly due to a reduction of sympathetic activity [START_REF] Seferovic | Effect of sacubitril/valsartan versus enalapril on glycaemic control in patients with heart failure and diabetes: a post-hoc analysis from the PARADIGM-HF trial[END_REF]. In DAPA-HF a further reduction of incident diabetes by 32% with dapagliflozin was observed in HFrEF patients while around 90% were on RAAS blockers [START_REF] Inzucchi | Dapagliflozin and the Incidence of Type 2 Diabetes in Patients With Heart Failure and Reduced Ejection Fraction: An Exploratory Analysis From DAPA-HF[END_REF]. Since mortality was higher among the participants who developed diabetes the potential benefit of dapagliflozin to prevent the conversion from prediabetes to diabetes, while requiring mechanistic explanation, deserves being confirmed in longer duration trials.

The management of HF in patients with CKD requires a multi-disciplinary approach

A tight collaboration among the diabetologist, the nephrologist and the cardiologist is the basis for a holistic and effective strategy. KDIGO, AHA and ADA recommendations share many points about the optimal management of multi-complicated diabetes, but a daily partnership should be advocated.

Patients with both comorbidities require lifestyle individualized advises, tailored pharmacotherapy and HbA1c target and risk factors control (Table 1).

A Mediterranean diet favouring vegetables, fruits, whole grain, fibres, legumes and unsaturated fats is recommended in all patients with diabetes. When CKD is present (stage 3-5), KDOKI guidelines for nutrition recommend a sodium intake <2.3 g/d aiming to lower blood pressure and proteinuria and to improve volume control [START_REF] Ikizler | KDOQI Clinical Practice Guideline for Nutrition in CKD: 2020 Update[END_REF]. A prospective study showed that among patients with CKD, higher urinary sodium excretion is associated with increased risk of CVD making salt restriction even more important in CKD patients with very high CVD risk [START_REF] Mills | Sodium Excretion and the Risk of Cardiovascular Disease in Patients With Chronic Kidney Disease[END_REF]. In the past, most of cardiology associations recommended in adults with symptomatic CHF a reduced sodium intake (< 2 g/d). Conversely, recent evidences failed to prove a significant effect of salt restriction in improving quality of life and prognosis of patients with congestive HF and this is no more formally recommended [START_REF] Seferovic | Clinical practice update on heart failure 2019: pharmacotherapy, procedures, devices and patient management. An expert consensus meeting report of the Heart Failure Association of the European Society of Cardiology[END_REF]. It is presently unknown whether CKD patients (as well as subjects from the general population) should increase or reduce or have the same daily water intake to prevent further renal dysfunction and/or HF risk. In a recent study, a U-shape relationship was observed between daily water intake and degradation of renal function in 1,245 CKD patients (eGFR 15-60 ml/min/1.73m²) from the CKD-REIN cohort study [START_REF] Wagner | Water intake and progression of chronic kidney disease: the CKD-REIN cohort study[END_REF]. Nevertheless, some trials are ongoing to assess if supplemental water can slow the loss of kidney function in CKD patients [START_REF] Clark | The chronic kidney disease water intake trial: Protocol of a randomized controlled trial[END_REF]. Fluid restriction in congestive HF is a matter of controversy and recommended only in case of hyponatraemia [START_REF] Parrinello | Water and Sodium in Heart Failure: A Spotlight on Congestion[END_REF]. Aggressive fluid and sodium restriction was reported to have no effect on weight loss or clinical stability at 3 days in patients with acute HF [START_REF] Aliti | Aggressive Fluid and Sodium Restriction in Acute Decompensated Heart Failure[END_REF].

The glycemic target should be defined on an individual basis and achieved gradually, considering the presence and severity of CAD, HF and CKD and the risk of hypoglycemia. The treatment choice needs to consider potential benefits and harm of GLDs regarding the hypoglycemia risk. A target range of HbA1c from 7 to 8% for most patients with HF is often suggested in the clinical guidelines [START_REF] Rangaswami | Cardiorenal protection with the newer antidiabetic agents in patients with diabetes and chronic kidney disease: A scientific statement from the American Heart Association[END_REF]. It is well known that HbA1c measurement is less accurate in CKD patients mostly because of frequent concomitant anaemia [START_REF] Little | Measurement of Hba1C in patients with chronic renal failure[END_REF] whereas it seems to remain reliable in HF patients [START_REF] Dungan | Determinants of the Accuracy of Continuous Glucose Monitoring in Non-Critically Ill Patients with Heart Failure or Severe Hyperglycemia[END_REF]. HF and CKD patients are at high risk of hypoglycaemia. In frail patients with diabetes, ADA Standards of care recommend less stringent HbA1c target (<8%) if limited life expectancy and harms of treatment are a concern [146]. In the last years, time in range (TIR) measured by continuous glucose monitoring has been proved as a good predictor of microvascular complications [START_REF] Beck | Validation of Time in Range as an Outcome Measure for Diabetes Clinical Trials[END_REF]. TIR is accurate in CKD and HF patients [START_REF] Dungan | The Effect of Congestive Heart Failure on Sensor Accuracy Among Hospitalized Patients with Type 2 Diabetes[END_REF]. In frail patients the aim should be to have 50% of TIR with <1% with interstitial glucose under 70 mg/dl [146].

With the new GLDs the risk of hypoglycaemia is strongly reduced and more ambitious glycaemic targets can be safely achieved in such patients. First-line therapy for patients displaying both HF and/or CKD includes metformin and SGLT2i, independently of metabolic control. With the limitation of eGFR (Table 2a), metformin should be the treatment of choice in patients with HF [START_REF] Ponikowski | ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure: The Task Force for the diagnosis and treatment of acute and chronic heart failure of the European Society of Cardiology (ESC)Developed with the special contribution of[END_REF]. The ESC-EASD guidelines even advocate the new GLDs as first-line therapy in patients with T2D and atherosclerotic CVD and those with high or very high CV risk [START_REF] Cosentino | ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration with the EASD[END_REF]. The choice of an SGLT2i should apply mostly to patients with HF or CKD. In addition, in 2020 FDA and EMA approved dapagliflozin for HF independently of the presence of diabetes. It is likely that SGLT2i will be approved also for CKD. When starting SGLT2i, a reduction in diuretic or insulin/sulfonylurea posology may be needed to avoid hypotension or hypoglycaemia and it is recommended to monitor creatinine. When eGFR does not allow the prescription of metformin and/or SGLT2i, second-line glucose-lowering treatment includes GLP1-RA (Table 2b) and insulin can be considered if glycemic goal is not achieved.

Conclusion

The recent CV and renal trials performed with the new GLDs enrich our knowledge about the natural history of HF and CKD in patients with T2D and provide strong evidence in favor of the role of SGLT2is in the prevention of HF and renal function decline and their mutual aggravation. It is time, as stated in the ESC-EASD and the new EASD-ADA guidelines [START_REF] Cosentino | ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration with the EASD[END_REF][START_REF] Buse | update to: Management of hyperglycemia in type 2 diabetes, 2018. A consensus report by the American Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD)[END_REF] to favor the use of the new GLDs in this context. The challenge is now to help clinicians using these drugs on an individual basis.

Future trials will define the potential role of combination therapy of a SGLT2i with a GLP1-RA in the prevention and management of the cardio-renal-metabolic connection. 
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 511 Predictors of HF in contemporary studies. Risk scoring Several risk stratification tools for HF are available [62]. A multivariable clinical risk score for hHF was derived from the population included in the placebo arm of SAVOR-TIMI 53 (Saxagliptin Assessment of Vascular Outcomes Recorded in Patients With Diabetes Mellitus-Thrombolysis in Myocardial Infarction 53) trial. Five variables were included in this risk model: history of HF, history of atrial fibrillation, CAD, eGFR and urinary albumin/creatinine ratio. Then, this score was externally validated in placebo-treated patients in the DECLARE-TIMI 58 trial (Dapagliflozin Effect on
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Figure 1 :

 1 Figure 1: Cardiovascular and renal outcome trials having tested GLP1-RAs and SGLT2is. Panel A: Prevalence of cardiovascular and renal diseases at inclusion. Panel B: Incidence of hospitalization for heart failure (hHF) or worsening nephropathy (hard renal outcomes) if available /100 patient-year. Panel C: Relative risk reduction for hHF or worsening nephropathy on active treatment compared to placebo. ʃ: includes macroalbuminuria. ≠ includes cardiovascular death.
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 2 Figure 2: Pathophysiology of type 2 and type 4 cardiorenal syndrome (CRS).

Figure 3 :

 3 Figure 3: Potential framework for identifying patients with diabetes and cardiorenal risk likely to benefit from the new glucose-lowering treatments. CAD : coronary artery disease. CKD : chronic kidney disease. HF : heart failure. HFrEF : HF with reduced ejection fraction. eGFR : estimated glomerular filtration rate.
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