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• Which of the following applies to you?

A)I regularly use the term ‘Cardiorenal Syndrome’ in my clinical
practice

B)I never use the term ‘Cardiorenal Syndrome’ in my clinical
practice

C)I have no idea what ‘Cardiorenal Syndrome’ means



Cardiorenal Syndrome
• Classification based on epidemiology 

• Do not use it in clinical practice

• Great for:

- Creating Awareness

- Popular term / Hype

• However:
- Does not help to select the right treatment

- “CRS type I” very diverse

- Not every renal dysfunction in heart failure is equal (and vise versa)

• (All) Heart Failure = (a) Cardiorenal Syndrome



What is True? Renal impairment in Heart failure 
case is most likely caused by:

A)Low Cardiac Output
B)Venous Congestion
C)A combination of both A and B
D)Pre-existent due to unknown renal disease



Pathophysiology of Renal Failure in HF

Damman et al Progr Cardiovasc Dis 2011

• Interplay between:

• Comorbid organ dysfunction (Susceptibility):
• Hypertension
• Diabetes
• CKD

• Peripheral artery disease
• Hemodynamics (Direct cause):

• Reduced Cardiac Output
• Reduced Renal Blood Flow
• Increased Renal/Central Venous Pressure

• Intra-abdominal pressure (Direct cause):
• Therapy (Modulation):

• Inotropes / Vasodilators / Diuretics
• RAASi

















Biomarkers of renal injury and function in heart failure

van Veldhuisen, Dirk J., et al. European Heart Journal 37.33 (2016): 2577-2585.



Worsening Renal Function in Patients With Acute Heart Failure Undergoing Aggressive 
Diuresis Is Not Associated With Tubular Injury

283 patient in ROSE trial

NAG and KIM-1 were not correlated 
with changes in Scr or cystatin C 

Ahmad et al. Circulation. 2018 May 08; 137(19): 2016–2028



Worsening Renal Function in Patients With Acute Heart Failure Undergoing Aggressive 
Diuresis Is Not Associated With Tubular Injury

No clear threshold or non- linear 
relationship between Cystatin C and Scr
with biomarkers of tubular injury

Ahmad et al. Circulation. 2018 May 08; 137(19): 2016–2028

283 patient in ROSE trial



Worsening Renal Function in Patients With Acute Heart Failure Undergoing Aggressive 
Diuresis Is Not Associated With Tubular Injury

The change in tubular injury biomarker levels did 
not differ between patients with and without WRF

283 patient in ROSE trial

Ahmad et al. Circulation. 2018 May 08; 137(19): 2016–2028



Impact on survival 

Patients with a decline in kidney function and 
increase in tubular injury markers had the best 
outcomes and patients with no change or 
improvement in kidney function/tubular injury 
biomarkers had the worst outcomes

Worsening Renal Function in Patients With Acute Heart Failure Undergoing Aggressive 
Diuresis Is Not Associated With Tubular Injury

Ahmad et al. Circulation. 2018 May 08; 137(19): 2016–2028



WRF in acute HF 













31% of acute heart failure patients leave hospital with residual congestion, having a 

higher risk of 1-year mortality compared with those discharged with no congestion



Wayne L. Miller. Circulation: Heart Failure. Fluid Volume Overload and Congestion in Heart Failure DOI: (10.1161/CIRCHEARTFAILURE.115.002922) 











Recent positive trials 
on acute heart failure 

• ADVOR (acetazolamide in decompensated heart failure
with volume overload)

• EMPULSE (empagliflozin in patients hospitalized for acute heart 
failure

• DELIVER (Dapaglifozin Evaluation to Improve the LIVEs of 
Patients with preserved ejection fraction heart failure) 



European Heart Journal (2023) 44, 51–53 





Take home message

•Both dapagliflozin and metolazone are similarly 
effective at relieving congestion when added to 
intravenous furosemide in patients with diuretic 
resistance.

• Treatment with an SGLT2i is well tolerated and 
associated with a better biochemical profile. 



Hypochloremia and Diuretic Resistance

Kidney Med. 5(4):100614.



Circ Heart Fail. 2016;9:e003180. DOI: 
10.1161/CIRCHEARTFAILURE.116.003180



Circ Heart Fail. 2016;9:e003180. DOI: 
10.1161/CIRCHEARTFAILURE.116.003180



What About Hypertonic Saline?























Conclusions



Conclusions

• Incomplete decongestion is major determinant of HF 
rehospitalization and adverse outcome

• A timely stepped diuretic approach (Door to Diuretics + Correct 
dose of diuretic+Combination diuretic therapy) have potential 
for improve decongestion efficiacy

• There is increased attention toward avoidance of intravascular 
volume depletion and consequent renal hypoperfusion

• Novel decongestive methods range from the requirement of a 
peripheral venous access and urinary catheter to that for 
intraperitoneal implant procedures



GOOD LUCK
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