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What is this debate about?

[l

0 Impending vs established AKI
o Oliguric vs non-oliguric AKI

o Urine Output or GFR

o Fluids or diuretics

o Prevention or treatment

o Fluid management with RRT




Fill and Spill!

Acute Kidney Injury and Renal Support ﬁ

Considerations
[l
o What makes you pee?
wsnite
AKI: Pathophysiology
Nephron structure determines susceptibility of various nephron segments to injury
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Renal Compensatory Mechanisms
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Renal Autoregulation

[l

O Mechanisms 1 { hutorgultoryange
O Myogenic response with 159 /
afferent arteriolar '
vasoconstriction in
response to alterations in
systolic pressure

Tubulo-glomerular
feedback in response to 0514
chloride delivery to :
macula densa in DCT / :

Pathophysiology of AKI
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Pre-Renal Failure
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Pathophysiology of AKI

Deranged Autoregulation in AKI

[l

Kelleher et al: Sympathetic nervous system in the loss of autoregulation in acute renal
failure. Am J Physiol. 1984 Apr;246(4 Pt 2):F379-86.

The responsiveness of the renal vascular system was investigated in uninephrectomized Sprague-
Dawley rats in which acute renal failure had been induced by norepinephrine. The animals were
studied at 1" and 3 wk affer norepinephrine infusion. Uninep served as
controls. Compared with controls, there was an absence of renal blood flow
autoregulation in 1-wk acute renal failure that returned in part by 3 wk. In 1-wk rats

there was a marked i ru'her than d in as

renal perfusion p was d d. The renal I was significantly

less responsive in 1-wk rats than in control or 3-wk animals when acetylcholine,
i in ll, or i hrine was infused into the renal artery at minimal

vasoactive doses (all P less than 0.01). P Ily, renal in
response to renal nerve stimulation was greater in 1-wk than in 3-wk and control
uﬂs (P Iess than 0.01) and was not inhibited by renal artery infusion of

A

Renal i ifi improved renal blood flow autoregulation in 1-wk
animals (P less than 0.001) and completely abolished the increase in renovascular resistance as renal perfusion
pressure was lowered. No effects of renal denervation on renal blood flow autoregulation were seen in control
and 3-wk rafs. It is concluded that renovascular responses to neurohumoral stimuli are aberrant in aclfgenal
failure. The loss of renal blood flow autoregulation is related to an increased renovascular resm

to increased activity of non-alpha-adrenergic mechanisms of the autonomic nervous system.




Deranged Renal Autoregulation
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Systemic Hemodynamics ‘ ‘ Renal Blood Flow
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Bellomo et al: Septic Acute Kidney Injury: New Concepts Nephron Exp
Nephrol 2008;109:¢95-e100
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Possible
mechanisms behind
the loss of GFR in
hyperdynamic
vasodilated sepsis
despite increased
renal blood. The
septic glomerulus
displays afferent
and efferent
arteriolar
vasodilatation but
greater efferent
vasodilation as
shown by the
larger vertical
arrow. RBF
increases as shown
by the larger red
horizontal arrows,
but GCP is low,
GFR s also low
and urine output
falls (smaller
yellow arrow).
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Wan al: Angi in Il in experi | hyperdynamic sepsis Critical Care
2009, 13:R190
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Renal Blood Flow ‘ ‘ Renal Conductance
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Effect of intravenous angiotensin Il or vehicle on renal blood flow (RBF)
and renal conductance (RC). Phase | = control period, two hours before

Escherichia coli administration; Phase Il = sepsis control period, two
hours before treatment; Phase 1l = six hours of treatment with O San

angiotensin (Ang) Il or vehicle. Means (standard deviation), n = 6.

Wan al: Angiotensin Il in experimental hyperdynamic sepsis Critical Care
2009, 13:R190
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Urine Output ‘ ‘ Creatinine Clearance
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Effect of intravenous angiotensin Il or vehicle on renal blood flow (RBF)
and renal conductance (RC). Phase | = control period, two hours before

Escherichia coli administration; Phase Il = sepsis control period, two
hours before treatment; Phase 1l = six hours of treatment with

angiotensin (Ang) Il or vehicle. Means (standard deviation), n = 6.

Renal Plasma Flow is Preserved Despite Marked Decreases in GFR
in Human Allograft in Recovering[ ] and Sustained [__]ARF
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Pathophysiology of HRS: Compensated State
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Renal Blood Flow
Autoregulation is disturbed
in Cirrhosis
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Pathophysiologic Mechanisms in AKI

Prowle, J. R. et al.
Nat. Rev. Nephrol.
6, 107-115 (2010);

s

Determinants of Renal Perfusion and GFR
Summary

[l

o Kidney is a highly adaptive organ designed to maintain
renal perfusion and GFR over a wide range of blood
pressures

O Autoregulatory mechanisms are first line of defense
however maybe significantly impaired as a
consequence of:

o underlying kidney disease
O As a consequence of AKI
O Secondary to drug therapy

O Mantaining an adequate filtration pressure gradient is

key to maintaining GFR

Considerations

[l

0 What makes you pee?

o Fluids and pee




Composition of Body Compartments

[l

The distribution of total body
water divided into the
intracellular (ICV) and
extracellular (ECV) spaces. For
an adult man weighing 70 kg,
the body water is equivalent to
60% of total body weight.

This amounts to approximately
42 L, distributed as 40%
intracellular volume (28 L) and
20% extracellular volume (14
L), of which10.5 L is interstifial
and 3.5 Lis plasma volume
(red cell volume is a component
of intracellular volume).

Ditribuson of body water
Percent of body weight

10 40

\S

ECV (20%)

./

Body Compartment Alterations

malnutrition

overhydration

dehydration

Third Space: Fact or Fiction2

[l

Intracellular fluid comprises two- -
thirds of the body water. The
remaining one-third — about 15 |
in the normal weighted adult —
comprises the extra-cellular
volume (ECV, namely 20% of the.
total body mass) consisting of the
plasma (about 3 I, the infersfitial
space (about 12 1) and small
‘amounts of the so-called frans-
cellular fluids such as GI
secretions, CSF and ocular fluid.
The latter are considered to be
anatomically separated and not
in dynamic equilibrium with the
interstiial space and the plasma,
in which water and small solutes
can easily be exchanged.
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The ‘third space’, nothing more 0
than @ perception so far, has
functionally been allocated to this

“third space’
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Albumin Pharmacokinetics
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Response to Fluid Administration
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Common Findings For Fluid Status In Critically ill
Patients

[l

o Overhydration with increased interstitial
compartment fluid and decreased
intravascular compartment

0 Decreased albumin and intravascular colloid
osmotic pressure

0 Increased vascular permeability




Considerations

[l

0 What makes Pee?
o Fluid management and Pee

0 Maintaining pee

Preservation and optimization of renal

‘ function

o Goals:

O Identify and correct any reversible factors such as
volume depletion and obstruction

O Restore effective renal perfusion and urine output

sty

Preservation and optimization of renal

function: Techniques
\
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Preservation and optimization of renal function:
Maintain renal perfusion

[l

o Strategies:

O Optimize Systemic Hemodynamics
®  Maintenance of mean blood pressure > 70 mmHg,
m  Optimal circulating blood volume (central venous pressure >
5 mm Hg), Pulmonary capillary wedge pressure ~ 15
mmHg, Hematocrit ~ 30%.)
m  Cardiac output > 4.5 |/min/m2,
m  Systemic oxygen delivery > 550 ml/min,

m  Adequate oxygenation at “best” PEEP

eer

Maintaining Pee: Evidence Appraisal

Primary Prevention: Cardiac Surgery
|

Fill and Spill ‘ ‘ Squeeze and Diurese
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Maintaining Pee: Evidence Appraisal
Secondary Prevention: Hemodynamic Optimization

[l

Outcome POSTOPERATVE ACUTE KIONEY INJURY

Brienza et al: (Crit Care Med 2009; 37:2079 —2090) S ol




Bourgoin et al: Increasing mean arterial pressure in patients with septic
shock: effects on oxygen variables and renal function Crit Care Med 2005;
33:780 -786)

[l

Patients: Twenty-eight patients
with a diagnosis of septic shock
who req i
resuscitation and pressor
agents fo increase and
maintain mean arterial
pressure >60 mm Hg.

Interventions: Patients were

essure of 65 mm Hg. Then
they were randomized in two
groups: In the first group
(control group, n 14), mean
arterial pressure was
maintained at 65 mm Hg,
and in the second group (n
14), mean arterial pressure
was increased to 85 mm Hg
by increasing the dose of
norepinephrine. g.

Bourgoin et al: Increasing mean arterial pressure in patients with septic
shock: effects on oxygen variables and renal function Crit Care Med 2005;
33:780 -786)

[l

Patients: Twenty-eight patients

with  diagnosis of septic shock - I [
who required fluid I
resuscitation and pressor .

agents fo increase and !

maintain mean arferial
pressure >60 mm Hg. —— -

Interventions: Patients were

treated with flvid and

norepinephrine to achieve and [ [ [
maintain @ mean arterial .
pressure of 65 mm Hg. Then

they were randomized in two
groups: In the first group
(control group, n 14), mean
arterial pressure was
maintained at 65 mm Hg,

and in the second group (n -
14), mean arterial pressure
was increased to 85 mm Hg [ ‘

by increasing the dose of
norepinephrine. g.

Dubin et al: Increasing arterial blood p with 1e does
not improve microcirculatory blood flow: a prospective study Crit Care.
2009; 13(3): R92

[l

Twenty sepfic shock patients 100
were prospecively studied in

two teaching infensive care
unis. The pafients were
mechanically ventilated and
required norepinephrine fo
maintain @ mean arterial
pressure (MAP) of 65 mmHg.
We measured systemic
hemodynamics, oxygen
transport and consumption
(DO2 and VO2), lactate,
albumin-corrected anion gap,
and gastric inframucosal- 0
arterial PCO2 difference

(APCO?2). Sublingual 65 mm Hg 75 mm Hg 85 mm Hg
microcirculation was evaluated Maan artorial blood pressure

by sidestream darkfield (SDF)

imaging. After basal o
measurements af @ MAP of 65 oral press
mmHg, norepinephrine was 85 mmHg 10 B5 mmbg with rorepinaphrn,
fitrated to reach a MAP of 75
mmHg, and then to 85 mmHg.
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Maintaining Pee: Evidence Appraisal

‘ Secondary Prevention: Diuretics

[l

Mehta RL et al for the PICARD Study Group: Diuretics, Mortality, and Nonrecovery of
Renal Function in Acute Renal Failure JAMA. 2002;288:2547-2553

Table 2. Effect of Diuretics on Mortality and Nonrecovery of Renal Function Compared With
No Diuretic Use*

OR (95% Cl}
f 1
Covariate and Propensity
Variable Unadjusted Covariate Adjusted Score Adjusted
In-hospital mortality 1.37 (0.97-1.92) 1.65(1.05-2.58) 1.88 (1.06-2.64)
Nonrecovery of renal 1.53(1.08-2.15) 1.70(1.14-2.53)1 1.78 1.19-2.68)§
function
Death or nonrecovery 1.48(1.02-2.12) 1.74(1.12-2.881¢ 177 (1.14-2.76)

erum crealinine level; blood urea nitrogen level; respiratory, he

*“Covariate adjusted for a
time was first day of intensive

patic, and hermatolog
care unil ¢ i
fAvea under

Shrea under ROC curve = 0. of fit * P
Area under ROC curve = 0.81; goodnass-of-fil x° = .58,

sty

[l

Preservation and optimization of renal function:
Maintain renal perfusion

o Strategies:

o Goal Directed Hemodynamic management




Early goal-directed therapy in the treatment of severe
sepsis and septic shock

SIS crnara and sy

Ve sign, tstiomtory
i, cordams momOTG.

Rivers et al: N Engl J Med 2001 Nov 8;345(19):1368-77

Murphy et al: The Imp of Fluid M in Acute Lung Injury
Secondary to Septic Shock. CHEST 2009; 136:102-109

[l

Design: Single Center
retrospective analysis of ICU
patients

Patients: 212 pts with Acute lung
infury (AU within 72 hrs of sepsis

Comparisons: Adequate initial
fluid resuscitation (AIFR)
administration of an inifial fluid
bolus of > 20 mL/kg prior to and
achievement of a central venous
pressure of > 8 mm Hg within 6 h
after the onset of therapy with
vasopressors. Conservative late
fluid management (CLEM) was
defined as even-to negative fluid
balance measured on at least 2
consecutive days during the first 7
days affer septic shock onset.

Outcomes: Hospital Mortality

——F

Figirs 1. Factors Influsncing Flusd Mansgamant in Acuta Lsng




Murphy et al: The Importance of Fluid Management in Acute Lung Injury
Secondary to Septic Shock. CHEST 2009; 136:102-109

[l

‘ Daily Fluid Balance ‘ ‘ Cumulative Fluid Balance

ST ——

Murphy et al: The Imp of Fluid M in Acute Lung Injury
Secondary to Septic Shock. CHEST 2009; 136:102-109

[l

Design: Single Center
retrospective analysis of ICU
patients

POt
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sty

Patients: 212 pts with Acute lung
infury (AU within 72 hrs of sepsis

Comparisons: Adequate initial
fluid resuscitation (AIFR)
administration of an inifial fluid
bolus of > 20 mL/kg prior to and
achievement of a central venous
pressure of > 8 mm Hg within 6 h
after the onset of therapy with
vasopressors. Conservative late

fluid management (CLEM) was )
defined as even-to negative fluid o
balance measured on at least 2 1

consecutive days during the first 7
days after septic shock onset.

Hospital Mortaiity (%)

It Tt Pananctston. Adegets

Outcomes: Hospital Mortality

Murphy et al: The Import of Fluid M in Acute Lung Injury
Secondary to Septic Shock. CHEST 2009, 136:102-109

[l

Design: Single Conts Adljustes
esign: Single Center ) . —
retrospective analysis of ICU Viriahles OR 5% C1 | Value
patients

APACHE 1T

Patients: 212 pts with Acute lung
injury (AL within 72 hes of sepsis

Comparisons: Adequate nifial
fluid resuscitation (AIFR)
administration of an inifial fuid
bolus of > 20 mL/kg prior fo and
achievement of a central venous
pressure of > 8 mm Hg within 6 h
after the onset of therapy with
vasopressors. Conservative late.
fluid management (CLFM) was
defined as even-to negative fluid
balance measured on af least 2
consecutive days during the first 7.
days after septic shock onset.

Outcomes: Hospital Mortality




Considerations

[l

0 Optimizing Fluid management
OAssess patient need and establish goals of
therapy (short and long term)
mDesired fluid balance

mFluid management strategy ( removal, even,
positive balance)

m Adjustments: Frequency

ODevelop strategy to match fluid goals

eer

Hypothetical curve of the risk of fluid therapy-related
complications versus volume of fluid infused

[l

Restrictive fluid protocols

Liberal fluid protocols

“Optimal
fluid vplume

Hilton et al: MJA 2008; 189: 509@

Hypothetical risk versus volume replacement curves for an
individual patient in different clinical scenarios

[l

Curve A: Low-risk clinical confext,
such as elective colonoscopy, where
optimal fluid requirements are
minimel, and the patient can folerate
significant variafions in volume
replacement.

Curve B: The same pafient in @
slightly higher-risk confext, such as
elective colectomy. The volume for
optimal fluid replacement is likely to
be higher than in Scenario A, and the
folerance for error slightly lower,
given the larger volume and
pathophysiological changes
associated with surgery.

Curve C: The same pafient in a high-
risk clinical confext, such as urgent
Iaparofomy for intra-abdominal
sepsis and hypotension. Fluid
requirements are lkely fo be high,
and the patient is unlikely fo tolerate

significant deviations from this

amount. @]

Hilton et al: MJA 2008; 189: 500 CSaaTirgn
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BUNDGAARD-NIELSEN et al: ‘Liberal’ vs. ‘restrictive’ perioperative fluid therapy — a
cal of the evid Acta A

iol Scand 2009; 53: 843-851

[l

Influence of Fluid Accumulation on Mortality

[l

aNot dialyzed

% Mortality

mDialyzed

% Flukd Accumulation Relative to Baseline

)

FACTORS INFLUENCING FLUID MANAGEMENT IN ACUTE LUNG INJURY
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Fluid Management in AKI: Fill and Spill or Squeeze
and Diurese?

[l

Summary

0 Development of AKI reflects the interplay of baseline
kidney capacity, adaptive mechanisms, nature and severity
of injury and time

O Fluid management in AKI needs to recognize underlying
kidney autoregulatory mechanisms and be targeted to
achieve and maintain an adequate filtration pressure
gradient of 10-15 mm Hg based on the clinical situation

0 Volume status should be assessed frequently and fluid
management adjusted to achieve optimal fluid balance

and prevent fluid accumulation and overload
mhé

Fluid Management in AKI: Fill and Spill or Squeeze
and Diurese?

[l

Need to Fill before you can
Squeeze and Diurese!

Squeeze and Diurese!

[l

AKI 2610 ]
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Impact of TCVP on glomerular hemodynamics

[l
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Tubuloglomerular Feedback

[l

The tubuloglomerular
feedback mechanism
reduces the GFR to a level
compatible with the
decreased reabsorptive
capacity.

The glomeruli takes over
the volume-conserving
function normally
exercised by the tubules.
Hypovolemia is averted at
the expense of the
regulation of body fluid
composition.

It provides fime to repair
structure and function of
the damaged tubules.
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Deruddre et al: Renal arterial resistance in septic shock: effects of
increasing mean arterial p with pinephrine on the renal

resistive index assessed with Doppler ultrasonography Intensive Care Med
(2007) 33:1557-1562

[l

O Patients and participants: 11 patients with septic shock who required
fluid resuscitation and norepinephrine to increase and maintain MAP
at or above 65 mmHg.

a

Interventions: Norepinephrine was titrated in 11 patients in septic
shock during three consecutive not randomized periods of 2 h to
achieve a MAP at successively 65, 75, and 85 mmHg.

O Measurements and results: At the end of each period hemodynamic
parameters and renal function variables (urinary output, creatinine,
clearance) were measured, and Doppler ulirasonography was
performed on interlobar arteries to assess the renal resistive index.
When increasing MAP from 65 to 75 mmHg, urinary output
increased significantly from 76+ 64 to 931 68 ml/h and the
resistive index significantly decreased from 0.75% 0.07 to 0.71%
0.06. No difference was found between 75 and 85 mmHg.

eer
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Deruddre et al: Renal arterial resistance in septic shock: effects of
increasing mean arterial p with pinephrine on the renal

resistive index assessed with Doppler ultrasonography Intensive Care
Med (2007) 33:1557-1562

Patients and participants: 11
patients with septic shock who
required fluid resuscitation and
norepinephrine o increase and
maintain MAP ot or above 65
mmHg.

Interventions: Norepinephrine.
was titrated in 11 patients in
septic shock during three
consecutive not randomized
periods of 2 h to achieve a MAP
o successively 65, 75, and 85
mmHg.

Measurements and results: At the
end of each period
hemodynamic parameters and
renal function variables (urinary
output, creatinine, clearance)
were measured, and Doppler
ultrasonography was performed
on interlobar arferies o assess

the renal resistive index.

.

Deruddre et al: Renal arterial resistance in septic shock: effects of
increasing mean arterial p with pinephrine on the renal
resistive index assessed with Doppler ultrasonography Intensive Care
Med (2007) 33:1557-1562

Patients and participants: 11
pafients with septic shock who

required fluid resuscitation and
norepinephrine to increase and

maintain MAP af or above 65
mmHg,

Interventions: Norepinephrine. i E ‘:‘5:-_\-‘-"'.:

was titrated in 11 patients in § . |
septic shock during three

consecutive not randomized 1 "
periods of 2 h to achieve @ MAP

af successively 65, 75, and 85 T
mmHg,

Results: When increasing
MAP from 65 to 75 mmHg,
urinary output increased

from 0.75%
0711 0.06. No difference

a;mr.::': Ferween 73 and O




Summary of clinical studies showing an association
between fluid balance and clinical outcome

Foland J et al Fluid overload before continuous
hemofiltration and survival in critically ill children:
aretrospective analysis. Crit Care Med. 2004
Aug;32(8):1771-6.

%FO was defined as total fluid input minus output (up to 7 days before
CVVH for both hospital stay and ICU stay) divided by body weight.

Table 1. Diagnostic categories

Category Patients Survivors (%) % Fluid Overload, n

Pediatric Patients: Higher percentages of fluid overload (FO)
at dialysis initiation linked with increased mortality
[

%FO was defined as total fluid input minus output (up to 7
Goldstein, days before CVVH for both hospital stay and ICU stay)
Pediatrics
2001

' . .
Foland, Crit
Care Med 5 . - -
2004 I I i . i
Gillespie, H $ H H H 1
Pediatr l .= ! I;] ! .
Nephrol z H H =L l:l
2004 ! l ! I !'I
Goldstein, KI — *— e 3O MODE
2005

1 S
Foland J et al. Crit Care Med. 2004 A&E.




Pediatric Patients: Higher percentages of fluid overload (FO)
at dialysis initiation linked with increased mortality

[l

B ] %FO was defined as a percentage equal to (fluid in [L] fluid
P 2 " out [L])/(ICU admit weight [kg]) 100%.

States pariicipating in the
Prospectve Peditric CRRT Registry.

SRR R R R

Predictor: Fluid overload from
re unit (ICU) admission

AN

*65.6“.'-
7% s5%

45.1%

Outcome & Measurements: The
primary outcome was survival fo
pediatric ICU discharge.

ty Rate

Resut: The association between
degree of flud overload and
mortality remained after adjusing
for intergroup differences and
severit of llnes. The acfusted
mortaity OR was 1.03 (95%C,
1.01-1.05), suggesting @ 3%
increase in mortaliy for each 1%
increase i severity of flid
4 overload £10% Fluid 108 20% Fluid 220% Fluid
o 20% and Overload Overload Ohverload

20%, patients with 20% fluid

overload had an adjusted
stality OR of 8.5 (9504 C1 :i
2.8:257). T San
Sutherland et al: AJKD 2010, 55: 316

3TN

+29.-I‘.a mas
FrEty

N=153 N=51 N=93

Mortal

In septic patients with AKI, fluid overload was associated with
decreased survival at 60 days

Payen et al. Critical Care 2008, 12:R7&

In septic patients with AKI, fluid overload was associated with
decreased survival at 60 days

[l

days of ICU admission) and 278 (25%) had late- Kaplan-Meier survival curves

Fonts with ARF, 84 (75%) had early-onset ARF
onset ARF (occurring more than 2 days after ICU admission).

o Lass ARE Taeam
T

By ' Daws
Payen et al. Critical Care 2008, 12:R7ATC-SmALNg




Influence of Fluid Accumulation on Mortality

[l

™
ONotdialyzed  mDialyzed

“

" .
Zow
2
5
£ .
z»

m i J

"

®

N - T (ebt) 20 gain (ne188)
* Flukd Accumulation Relative to Baseline ——

Kaplan-Meier survival estimates by fluid overload status at dialysis
initiation (dialyzed) and AKI diagnosis (non-dialyzed).

[l

Dialyzed Patients ‘ ‘ Non-Dialyzed Patients

Duration of Fluid Overload

[l

D veakn for Wrar trand <0 0001

n
: I
n
0
] 8 -1 = :

% of Dialysis Days with Fluid Overload %

B

% Mortality
5

E




Effect of Correction of Fluid Overload

[l

%FO >10% at dialysis initiation :

o Effect of fluid overload correction on survival when

%FO<10% | %FO >10% P
at dialysis end | at dialysis end
Survival rate 65% 44% 0.004
Survivors Non- P
survivors
Mean % FO 13.0% 22.1% 0.004
at dialysis
cessation

Adjusted-ORfor deathrwith%FO>10

2.52 (95% Cl 1.55-4.08)

atdiatysistessation:

PICARD Data Bouchard et

Influence of Modality on Fluid Overload

]
é i —— -
=
Days g
Summary of results
]

0 %FO >10% at dialysis initiation:
2 fold increase in mortality

Duration and correction of fluid overload
influences mortality rates

o %FO >10% at dialysis cessation:
2.5 fold increase in mortality

O Modality choice influences fluid management




Issues

[l

0 What is the relationship of fluid
accumulation and mortality

OMarker for severity of illness and AKI
dysfunction

O Risk factor for mortality
O Direct mediator of adverse outcomes

eer

Fluid accumulation and AKI

[l

Consequence ‘ Cause ‘

Fluid —-——
overload R

y N o

Fluid
overload

AKI —_— Mortality AKI

Mortality

sty

Fluid Balance and AKI

Prowle, J. R. et al. Nat. Rev. Nephrol. 6, 107-115 %




Fluid Balance and AKI
Moy pusiets.
[ e et A
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Prowle, J. R. etal.
Nat. Rev. Nephrol.
6, 107-115 (2010);

s

Fluid Balance and AKI

[l

Prowle, J. R. et al. Nat. Rev. NEEhrDI 6, 107-115

Considerations

[l

o

In AKI renal autoregulation is impaired and normal mechanisms
to maintain glomerular pressure become supply dependent

In critically ill patients compartmental distribution of fluids
compromises ability of fluids to stay in intravascular
compartment

o

o In impending renal failure this combination requires that
adequate volume be used to maintain renal perfusion

o In preventing AKl increasing urine flow with volume more
beneficial that diuretics
O In established AKI neitehr diuretics or fluid work so early RRT

would be goal

O In any case preventing fluid accumulation and managing
consequences of AKI is essential.
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Pathophysiology of AKI
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