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Learning Objectives

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

A Compare and contrast options for diuretic therapy in cardiorenal
syndrome based on principles of pharmacology and renal
physiology
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U Challenge$o guidelinedirected
therapyin cardicrenal syndrome:

A Moderate to severe CKatientsoften
excluded frontrials

A Longterm renal outcomes not well
studied

A Difficult to measureenal function in
non-steadystates
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Arterial underfilling

* Decreased cardiac output

» Decreased effective ReS u |tS | N a

circulating volume

« Decreased RBF, RPF p Fe-ren al State

* Activation of RAAS, SNS
* Inflammatory pathways

|

Y ) Dual hemodynamic pathways for

- Decrea;sed GFR _

* Na and H,0 retention acute cardiorenal syndrome

. *Increased edema, preload
N & Increased afterload
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* Venous congestion and venous :
hypertension, raised IAP R eSu | tS IN

» Decreased AV perfusion gradient r y

* Kidney interstitial edema one p h fosarca

» Activation of RAAS, SNS

* Inflammatory pathways

Venous congestion
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A 85% of blood circulates on the legvessure, venous side
A 15% circulates in the higbressure, arterial circulation

ALYONBIasa Ay aqu2aGlt of22R @2t dzvy
expansion of the venous compartmeand still be associated with an
underfillingof the arterial circulation
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Increasednterstitial pressuran the renal parenchyma that
leadsto tubular collapseandincreased hydrostatic pressures
GAUKAY O0KS LINRPEAYI| f [ledmiindzto s a
reduction in net glomerular capillary ultrafiltration pressure
and glomerular filtratiorrate
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Renal Effects of Increased |IAP

Seminal Study in 1947 by Bradley and Bradley using external compression to raise IAP
<20 mmHG

Elevation in renal
parenchymal Elevation in renal
pressure vein pressure

(Nephrosarca)

Fall in renal .
plasma flow Variable effect of

ureteral

(variable effect compression

due to CO) Fa” in
_GFR

J Clin Invest 1947; 26:1010-1022
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Congestive renal failure: the pathophysiology and
treatment of renal venous hypertension
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Vignette

* 55 year old man with HFrEF (LVEF 35%) and CKD (Cr 1.4 mg/dl)
admitted with 30 Ibs of weight gain and typical HF symptoms.

* Home meds: Sacubitril/valsartan low dose, Carvedilol mid-dose,
Furosemide 40 mg BID

* Exam: BP 130/80, HR 80, JVP 15 cm, Pitting edema

* Labs: proBNP 8500, Cr 1.4 mg/dlI

* |nitial management: IV lasix 40 mg BID, Continued home medication
* Hospital day 2: Stable vitals, No weight change, Cr 1.7 mg/d|
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Questions

* Should the diuretics be changed?
* Should the Entresto be held?
* What are the goals of diuresis?

=) Washington University Physicians ot v ¢

#nephStrong



Should the diuretics be changed?

Change to a
different loop?

Higher Dose
Bolus?
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Loop diuretics

Loop Diuretics
AHI-@GBI1 | 1 ngo

Thiazide diuretics
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Brenner & Stevens: Pharmacology, 3rd Edition.
Copyright (c) 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved.



Not

Loop Diuretics

Bumetanide

Ethacrynic acid

Furosemide

Torsemide

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

Brenner & Stevens: Pharmacology, 4™ Edition. (Copyright © 2013) by
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ELIMINATION
HALF-LIFE
(HOURS)

ROUTE OF
ELIMINATION

65% R and 35%
rlll'll
65% R and 35%
r.lllnl
60% R and 40%
r.lllnl
30% R and 70%

rlll'll

ur et

DURATION OF
5 for oral 1 for IV
7 for oral 2 for IV
7 for oral 2 for IV

7 for oral 7 for IV
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Loop Diuretics

NBRAKI NG
PHENOMENONDO

magnitude of
natriuresis

of a diuretic declines
over time



