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Introduction
Heart and kidney have multiple bidirectionnel interactions 

INTRODUCTION

CKD : 30-60% in heart failure



CKD CAUSES



Adjusted Risk difference:

HF: 2.3 (CI:1.2-3.3)

CHD: 2.3 (CI: 1.2-3.4)

Stroke:  0.8 (CI: 0.09-1.5)

Bansal N. JAMA cardiol 2017



Association CKD with HF Types

Nayor M. Eur J HF 2017



N=637’315 individuals without CVD
24 cohorts CKD consortium
Follow-up 2 years (2-19)

Lancet 2015

eGFR ACR



Association HF with CKD

Georges LK. Cir Heart Failure 2017



Schefold J. Nat Nephrol Rev 2016

CARDIO-RENAL SYNDROMES

25-60% HF have CRS



PHYSIOPATHOLOGY - HYPOTHESIS

Mullens W. JACC 2016

Schefold J. Nat Nephrol Rev 2016

BUT ↑Renal Filtration Fraction mitigates effect of ↓Blood Flow



Cardiac Index and Renal Function in HF

Cardiac output is not the main determinant of impaired RF

Hanberg JS. JACC2016
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Hemodynamic



Jessup. JACC 2009

↑ Venous Pressure ↓ Renal Filtration Pressure

Net Filtration Pressure = (PHydroGlom – PHydroCap) – (PHydroBC + POncotiqueCap)



Central Venous Pressure and Renal Function Worsening (WRF)

Damman K. JACC 2009



TERMINOLOGY RENAL FUNCTION IN HF

= Worsening Renal function 

ESC. JACC 2020



ESC position paper. 

Eur J Heart F 2020

Clinical context has to be integrated when assessing creatinine elevation



Aronson D. Cardiac Failure 2010

Only persistent WRF is associated with increased mortality

*

HR 3.2 (2.1-5.0)

17%

21%

46%



Algorithm for WRF in CHF
Damman K. Eur Heart J 2015

ESC. Eur J Heart F 2020



(SGLT2 inhibitors)

Ellison DH. CJASN 2019

TREATMENT: DIURETICS

Loop diuretics

Potassium sparing diuretics

Thiazide (-like)



Hemoconcentration is associated with lower mortality

Advantage persisted even if Worsening RF



Diuretic «resistance»
Felker. JACC 2020



Diuretic «resistance» in HF (and also in CKD!)

AHA. Circulation 2019
Tang. Cur Cardiol Rep 2020

In HF diuretic threshold is shifted  reduced effective range of therapy

decreased response

Higher dose in HF are needed 



Diuretic goal directed therapy?

= Sequential nephron blockage



 HyperK



• Improve total body sodium balance 
– Hyponatremia (SIADH)

• RAAS inhibitors +- MRA (aldosterone) 
– Hyperkaliemia (++ in diabetes, eGFR<30ml/min)

• Sacubitril/valsartan (ARNI) > ACE alone
– Studies needed for eGFR<30ml/min

• B blockers: metoprolol, bisoprolol, carvedilol
– Bradycardia, hypotension (++ eGFR<45ml/min)

• Device-based algorithm with iv saline/diuretic
• Other devices (CRT…)
• SGLT2 inhibitors

Adverse Effects HF medication 

Acker. Arch Int Med 1998 . 
Kovedsky Eur J Heart 2018



Mortality and ACE/ARB dose in CKD

Epstein AM J Manag Care 2015. Wang et al NDT2019 

↑ Mortality if sub-maximal dosage or stop



iSGLT 2: renal and cardiological protection 



Heerspink HJL. NEJM 2020



CONCLUSIONS

Heart and kidney have multiple bi-directional interaction

CKD is associated with increased CV mortality, Heart Failure and 

Coronary Heart Disease

CRS classified according to acute or chronic renal/cardiac 

pathologies

Different mechanisms involved  importance of hemodynamic and 

venous congestion



CONCLUSIONS

Transient WRF does not impact prognosis of AHF

Diuretic effectiveness and hemoconcentration are predictors of good 

prognosis in AHF

Elevation of creatinine in the presence of HF has to be interpreted 

with caution: not always true AKI

Diuretics are essential: but resistance  to be titred

Aim for new treatments : The gold age for SGLT2?




