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Learning Objectives

ÅDescribe the key factors that impair renal function in cardiorenal
syndrome, including arterial underfilling and venous congestion

ÅCompare and contrast options for diuretic therapy in cardiorenal
syndrome based on principles of pharmacology and renal 
physiology
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ü Challenges to guideline-directed 
therapy in cardio-renal syndrome:

ÅModerate to severe CKD patients often 
excluded from trials

ÅLong-term renal outcomes not well 
studied

ÅDifficult to measure renal function in 
non-steady-states
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άbƻ .tΣ bƻ ttέ  



Dual hemodynamic pathways for 

acute cardiorenal syndrome
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Results in a 
pre-renal state

Results in 
άnephrosarcaέ
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üά9ŦŦŜŎǘƛǾŜ .ƭƻƻŘ ±ƻƭǳƳŜέ

Å 85% of blood circulates on the low-pressure, venous side

Å 15% circulates in the high-pressure, arterial circulation

ÅLƴŎǊŜŀǎŜǎ ƛƴ άǘƻǘŀƭ ōƭƻƻŘ ǾƻƭǳƳŜέΣ ǘƘŜǊŜŦƻǊŜΣ Ƴŀȅ ǇǊƛƳŀǊƛƭȅ ōŜ ŘǳŜ ǘƻ 
expansion of the venous compartment, and still be associated with an 
underfillingof the arterial circulation
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ü²Ƙŀǘ ƛǎ άnephrosarcaέΚ

Increased interstitial pressure in the renal parenchyma that 
leads to tubular collapseand increased hydrostatic pressures 
ǿƛǘƘƛƴ ǘƘŜ ǇǊƻȄƛƳŀƭ ǘǳōǳƭŜǎ ŀƴŘ .ƻǿƳŀƴΩǎ ǎǇŀŎŜ, leading to a 
reduction in net glomerular capillary ultrafiltration pressure 
and glomerular filtration rate
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Should the diuretics be changed?

Change to a 
different loop?

Higher Dose 
Bolus?

Drip?



ñHigh-Ceilingò Diuretics

Loop Diuretics 



Furosemide dosing po:IV is 2:1; all other loop diuretics po:IV is 1:1

Brenner & Stevens: Pharmacology, 4th Edition.  (Copyright © 2013) by 

Saunders, an imprint of Elsevier, Inc.  All rights reserved.

Not all loop diuretics are the sameé



ñBRAKING 

PHENOMENONò

Loop Diuretics

magnitude of 

natriuresis  

of a diuretic declines 

over time


