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Introduction

• Renal dysfunction is one of the most important 
comorbidities in heart failure

• It is a predictor of poor outcome

• Become more common in the near future due to 
the improved survival of heart failure patients
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Potential Challenges for CRS 

Managment
• Heterogeneous and complex pathophysiology

• Contradictory therapeutic choices

• Symptomatic therapies  for  fluid removal with no  
benefit on improving survival

• No single success-guaranteed treatment

• Diagnostic challenges 
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CRS Managment

Excluding Potentially reversible causes, including 
hypotension, dehydration, drug effects and 
renovascular disease 

• More intensive diuretic treatment 
• ACEIs and ARBs
• Ultrafiltration and RRT 
• Consider increase bleeding  risk  with aspirin , 

clopidogrel and anticoagulants
• Dose adjustments and careful monitoring of drug 

plasma level
• Anaemia treatment  
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ACE inhibitor

• In minority  of patiens: increase in GFR                 
but  most patient:  moderate reduction in GFR

• chronic eGFR decline not significantly different 
compared to not taking (SOLVD trials ) 

• No absolute serum creatinine level that is a 
contraindication to the use of ACEIs/ARBs
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SOLVD trials
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ACE inhibitor adjustment in CRS

• Stop if: 
Cr increase > 100% above the baseline
Serum Cr rise >3.5 mg/dl
Estimated GFR, 20ml/min/1.73m2

• Half the dose when:
Cr increase 50 to 100% above the baseline
Serum Cr rise 3 to 3.5 mg/dl
Estimated GFR  20 to  25 ml/min/1.73m2
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DIURETICS
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continuous infusion vs intermittent  boluses of 

Loop Diuretic

Continuous infusion benefits :

• – Lower risk of rebound sodium retention

• _ Greater efficacy and efficiency 

• – Smaller fluctuations of intravascular volume 
status with reduced neurohumoral activation 
and lower incidence of WRF 

• – Lower ototoxicity
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DIURETIC RESISTANCE

• failure to achieve the therapeutically desired reduction in edema 
even when a maximal dose of diuretic

• Prevalence among HF patients : 20-30%a
• Practical definition:

weight change of 0 to 2.7 kg per 40 mg of furosemide (or equivalent)
a urinary diuretic response <1400 ml per 40 mg of furosemide (or 
equivalent) 
a fractional excretion of sodium at baseline <0.2%
a urinary sodium concentration and urinary furosemide
concentration ratio (both obtained from spot urine samples) <2 
mmol/mg and/or lower chloride levels at baseline (97 to 103 mEq/l

• fractional sodium excretion lower than 0.2% or the failure to 
excrete at least 90 mmol of sodium within 72 hours under treatment 
with furosemide 160 mg i.v. b.i.d.
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Causes of diuretic resistance

• Incorrect diagnosis

• Nonadherence to recommended sodium and/or 
fluid restriction

• Poor diuretic delivery to the nephron lumen

• Reduced diuretic secretion

• Insufficient kidney response to drug
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Diuretic Resistance Approach

• Intravenous diuretics
• Increase diuretic dose (Doses of ≥500 mg/day of oral 

furosemide were safe)
• Use alternative loop diuretic 
• Continuous infusion 
• Combination of intravenous loop diuretics with diuretics 

from different classes
• Hypertonic saline 
• Dopamine
• Ultrafiltration

Nesiritide should not be used in loop diuretic 
resistance
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advantages of ultrafiltration

• Less neurohormonal activation
• Reduction in renal venous congestion and improvement 

in renal hemodynamics
• Rapid and adjustable removal of fluid and improvement 

in symptoms of congestion
• Higher mass clearance of sodium
• Decreased risk of electrolyte abnormalities 
• Sustainability of the beneficial effects 
• Improvement in diuretic resistance, natriuresis, and 

urine output
• Decreased rate of heart failure related rehospitalization
• Decreased hospital length of stay 
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Disadvantages of Ultrafiltration

• Lack of protective effect on renal function

• Lack of effect on markers of mortality 

• Possible need for placement of midline or central 

venous catheter

• Need for additional training for staff and physicians

• Need for anticoagulation

• Complications related to extracorporeal circuit 

• Lack of widely accepted guidelines for its use 

• Lack of data on the long-term outcomes

• High cost 
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The use of peritoneal dialysis in 

heart failure
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Rationale for Ultrafiltration by PD in CHF

• Gentle ultrafiltration

• Minimal impact of peritoneal ultrafiltration on 
haemodynamic

• Compared to HD, slower decline in residual kidney 
function 

• It is performed at home(psychosocial aspect of this 
treatment modality)

• It is technically simple with fewer facility 
requirements

• It has a reasonable cost

• Reinstituted of drugs which had to be stopped 
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Miscellaneous benefits for PD in CHF

• Treatment of ascitis : no more paracentesis

• Decompress liver and intestinal edema:less

abdominal discomfort

• Use of intraperitoneal medications
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HOME MASSAGES

• Treat the whole patient and treat for long term

• individualize the treatment based on the etiology

• Early diagnosis is important for better survival

• Cardiorenal syndrome requires an interprofessional team 
approach
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