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ACUTE RENAL FAILURE

15-30% of medical ICU pts
67% In-Hosp “acquired”

4-10 times increase the OR of
DEATH

Mostly preventable

S.Uchino-R.Bellomo CCM 2006



An Official ATS/ERS/ESICM/SCCM/SRLF Statement:

Prevention and Management of Acute Renal
Failure in the ICU Patient

An International Consensus Conference in Intensive Care Medicine

Laurent Brochard, Fekri Abroug, Matthew Brenner, Alain F. Broccard, Robert L. Danner, Miquel Ferrer, Franco Laghi,
Sheldon Magder, Laurent Papazian, Paolo Pelosi, and Kees H. Polderman, on behalf of the ATS/ERS/ESICM/SCCM/SRLF
Ad Hoc Committee on Acute Renal Failure

1 MOF

AKI In ICU —  TLOS
(30%)

1 in-Hosp mortality

Am J Respir Crit Care Med2010;181:1128-1155



Renal main functions & how it works

eCohoperate in perfusion*

\Waste products
*Acid-base
*Electrolytes
Osmolality

*Erytropoietin




The Psammomys smart kidney

...and the dehydrated
or hypoperfused patient




Renal main functions & How It works

eCohoperate in .
perfusion/hydration

...Need for compensation results in renal
vasoconstriction, oliguria, metabolic
alkalosis and waste products retention....

............ .this i1s a SUCCESS!! (Time-limited)

M.Palazzo APICE Proc. 2006




THE RENAL PERFUSION PRESSURE
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1. Rule-out Obstruction

BLADDER
LONG

HYDRONEPHROSIS




2. Treat Pre-Renal.. ASAP

Prerenal faillure: a deleterious shift from renal
compensation to decompensation

KF Badr, and 1 Ichikawa

NEJM 1988; 319:623-629

Pre—-pre-renal

e Pre-renal

e Renal




STUDIES OF THE
RENAL CIRCULATION
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My patient is oliguric ...

Fullness

CO

MAP

Drugs
US

Let’s give a look to the urine !




Hemodynamic VS ATN

L] High Low

UREA/CREAT > 40
CASTS b




GIR Criteria* l'rina;- Output Criteria
Inc:reas:ed SCreatx1.5or | U0 < Smlkeg/h

® " GFR decrease >25%
® High
Increased SCreat X2 | (0 < Sml/kg/h Sensitivity
®]LU_‘\ or GFR decrease > 50% x 12 hr

UO < 3mlkgh

o
@ﬂw-c x24 hror é
OR SCreat 24mg/dl | Amriax 12hs &

Acute nse 20 Smg/dl ] ligh

@H‘; Persistent ARF** = complete loss Speciicity
of kidney function > 4 weeks

@ o End Stage Kidney Disease
L (>3 months)

Cfical Carg

Bellomo R et Al. (ADQ1 workgroup) Crit Care 2004




An Official ATS/ERS/ESICM/SCCM/SRLF Statement:
Prevention and Management of Acute Renal
Failure in the ICU Patient

An International Consensus Conference in Intensive Care Medicine

Laurent Brochard, Fekri Abroug, Matthew Brenner, Alain F. Broccard, Robert L. Danner, Miquel Ferrer, Franco Laghi,
Sheldon Magder, Laurent Papazian, Paolo Pelosi, and Kees H. Polderman, on behalf of the ATS/ERS/ESICM/SCCM/SRLF

Ad Hoc Committee on Acute Renal Failure

RIFLE VS AKIN

| |

UO > [Creat], UO < [Creat],

Am J Respir Crit Care Med2010;181:1128-1155



THE “ FALSE “ CREATININEMIAS
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“ EGFR = [(140-age) x kg x [0.85]) / (Cr (mmol/L)]




The renal “functional reserve”
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Four hour creatinine clearance is better than
plasma creatinine for monitoring renal function
in critically ill patients
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“INTERMEDIATE SYNDROME":
A TYPICAL PATTERN OF PRE-RENAL ACUTE RENAL FAILURE IN
THE ELDERLY

and, did you know ?...
..if hypotensive and low TT..
..you could give HS to improve

e RBF
e CC Machinery




Figure 4. Countercurrent exchange in the vasa recta

Figures indicate approximate osmolarities (mOsm/L)
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HS 1.5mmol/K/day X 4 days
NO Diuretics




Protocoled resuscitation and the prevention of
acute kidney injury

A proposed algorithm to manage patients
at risk of AKI

« Avold hyperglycemia and use ingulin
therapy targefing plasma glucose 110—
148 mg/di {2C)

= Monitor Intra-abdominal pregsura

. Hﬂg ular assessmant of volume status, use
diuretics In volume overload (2C)

» Recognition of drugs with nephrotoxic potantial (1B)
= Use appropriate drug dosing based on the knowledga of
alterad pharmacokinetics (2B)

* Vigllant monitoring of drug efflcacy and toxlcity (1A)
* Early Idenfification of drug-induced AKI when It develops
= Discontinue when possible (1A)

= Ensure an individualized, imely fluld ‘replacement’
therapy, by titration of volume to physlologic flow-
related end-points with appropriate monioring

= Prafer crystallolds to collolds (2B8)

= Use a protocol-based management of hemodynamic

and ocxygenation parametaers (2C)

+ Conslder vasopressor to Increase MAP at least to

65 mmHg (1C)

Curr Opin Crit Care 2012, 18:000-000



The “messy” cross-talk among organs

What Happens to the Body’s Organs?

A Vicious Cycle
Total body fluid third Elevated intra-abdominal . Vena cava
Fluid resuscitation for spacing/edema ~ | pressure due to bowel edema "~ compression
critical illness
Lungs:
Brain: Barotrauma, hypercarbia, hypoxia Intestines:
Elevated intra-cranial pressure Edema, ischemia, necrosis

7 N
1, S
W
£

Heart: ————— Kidneys: Vena Cava:

Reduced cardiac output, Decreased blood flow to Compression, resulting in
false elevations in CVP kidney, Renal venous reduced blood flow back
and wedge congestion, decreased UOP to heart (reduced preload)

Renal failure

Multi-system organ < Reduced blood Reduced cardi tout Reduced blood return
dysfunction/failure flow to organs e ke to heart (preload)



Prowle et al. Critical Care 2012, 16:230
http://ccforum.com/content/16/4/230

C, CRITICAL CARE

Clinical review: Volume of fluid resuscitation and
the incidence of acute kidney injury - a systematic

review

John R Prowlée', Horng-Ruey Chua?, Sean M Bagshaw® and Rinaldo Bellomo*

outcomes

kidney OR crestnine OR
urne OR outtome OR

Di

Therapy

Qrgan Failure

“controlled” OR "mal® OR
randomized OR placebo OR
randormby OR [clirical tnal as

topic[mesh:-noespll

Goal
rected

"goal direcked” OR "goal
onentated” OR "goal onented” OR
"goal target® OR "cardiac output'
OR "cardiac index" OR "oxygen
delivery” OR "oxygen
consumphion” OR "cardiac
volume" CR "stroke volume™ OR
"flud therapy” OR "fluid loading”
CR "luid administrabon® OR
opfimization OR optimisston
OR supranomal OR
resuscitstion

Abstracts
screened
forinclusion

Surgeny: "operation” OR
"operative” OR "surgery”

Figure 1. Search strategy.




Prowle et al. Critical Care 2012, 16:230
http://ccforum.com/content/16/4/230

C, CRITICAL CARE

Clinical review: Volume of fluid resuscitation and
the incidence of acute kidney injury - a systematic
review

John R Prowle', Horng-Ruey Chua?, Sean M Bagshaw® and Rinaldo Bellomo™®®
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l‘.:l‘ltll:al care reviews
Bad Medicine*

Low-Dose Dopamine in the ICU

Cheryl L. Holmes, MD; and Keith B. Walley. MD

CHEST 2003; 123:1266-1275




High dose diuretics?? .....THE DEVIL'S DRUGS !!!

Froximal MaHCOZ MNaCl
canvoluted

Glomerulus

Cortex

Outer medulla

Diuretics
{:j acetazalamide

@ Osrnotic agents (mannitol)

(4) Thiazides
(:) Aldosterone antagonists (ij

(:) ADH antagonists

Inner medulla

Proximal
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limb
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CRS and Diuretics

BNP mDiuresis

mNGAL ©BNF mDiuresis

Seminars in Nephrology, Vol 32, No 1, January 2012, pp 121-128




Swiss Medical Weekly

Formerly: Schwelzerische Medizinische Wechenschrift

The European Journal of Medical Sciences

Review article: Current opinion | Published 14 August 2012, doi:10.4414/smw.2012.13662
Cite this as: Swiss Med Wkly. 2012;142:w13662

New insights in acute kidney failure in the

critically ill 2. Proximal tubules

Cyclosporine
Tacrolimus
Cisplatin
vancomycin
Gentamicin
Neomycin
Tobramycin
Amikacin
Ibandronate
Zoledronate
Hydroxyethyl starch
Contrast agents
Foscamel

Cidofowir

Adelowir

Tenolovir
Intravencus immune
Globulin

Zacearia Ricci® Claudio Ronco®

1. Glomerulus
Doxorubicin
{Adriamycin) ..
pU rﬂ'm}fcin it

Gold il Y

Pamidronate
Penicilamine

>3y — Distal tubules 4

LY Cyclosporine
s Tacrolimus
' SuMtadiazine
. Lithium (chronic)
' Amphotericin B

Collecting duct 5

Amphotericin B

»  Acyclovir
! Lithium (acute)

- -
ey -

———— Loop of Henle 3

. Analgesics (chronic)



Strategies for the prevention of contrast-induced acute
kidney injury
Steven D. Weisbord®® and Paul M. Palevskya'b

Current Opinion in Nephrology and
Hypertension 2010, 18:539-549

Table 4 Preventive interventions for contrast-induced acute kidney injury

Category of intervention Specific strategies

|dentification of high-risk patients |dentity patients with known nsk factors
Consider alternatve imaging procedures ~ Consider ultrasound, nuclear maging, noncontrast computed tomography
Consider use of CO, for select angiographic procedures
Intravenous fluids Intravenous isotonic saline or intravenous isotonic sodium bicarbonate
Hospitalzed patients: 1 mlkg per h for 12h pror to and 12h following the procedure
Outpatients/urgent procedures: 3mlfkg per hfor 1h prior to the procedure and 1-1.5 mlikg per h for
4-6h following the procedure
N-Acetylcysteing 1200mg orally twice daily on the day prior to and the day of the procedure
Medication discontinuation Discontinue selective and nonselective nonstercidal anti-nflammatory medications on day prior to procedure
and hold for 2-4 days following procedure
Discontinue metformin at ime of procedun: and restart once postprocedure renal function deemed stable®
Contrast agent Use iso-osmolal or low-osmolal contrast other than iohexol or inaglate

Utlize lowest necessary dose of contrast
Follow-up assessment of kidney function  Check serum creatinine 48-72 h following procedure




Pathophysiological Mechanisms in Rhabdomyolysis-Induced Acute
Kidney Injury

Rhabdomyolysis

NaHCO; 1mEq/K/1000ml|

Mannitol 150 ml bolus x 4

Ca (if K is not low

The NEW ENGLAND
JOURNAL o MEDICINE




Renal “EGDT”

“to Increase UQO” “to Increase MAP”
« Myoglobinuria e Chronic hypertension
. Dye  Elderly
e Tumor lysis e Drugs side effects
e Antiviral

e Platinum



KIDNEY vs LUNG

RPP TUBULAR MACHINERY
GFR H,O, ELECTROLYTES, pH
OLIGURIA POOR URINE QUALITY

|

“PUMP” FAILURE “PARENCHIMAL” FAILURE




KEY POINTS

RULE OUT POST-RENAL

«CHECK FULLNESS, MAP, IAP, [ Alb Ip

*URINE, “Fast Cr CI” & NEW MARKERS
eSTOP DIURETICS & “TOXIC” DRUGS
‘MANAGE pH, FLUIDS, ELECTROLYTES, CALORIES

e "EARLY” CRRT




Be kind to the kidney and.........
It will repay you!

schirald@gmail.com



