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Acute Renal Failure in the ICU :
Prevention, Protection, Preservation and Recovery

Noel Gibney MB FRCP(C)

Division of Critical Care Medicine, Faculty of Medicine and Dentistry, University of Alberta

Kidney in Critical lliness

®w Acute renal failure
m Predisposing causes
= Protection and prevention of ARF
= Dopamine
= Contrast nephropatty
» Rhabdomyolysis
= Insulin therapy
= Sepsis
= Targets for resuscitation
~ Vasopressors
= Hepatic dysfunction
= Renal replacement therapy

m Recovery of renal function
m Economics of acute renal failure

Problems of definitions of ARF

® Increase In SCr = 0.5 mg/d|

® Increase in SCr = 1.0 mg/di

m Increase in SCr = 25%

m Increase in SCr = 50%

m Increase In SCr of = 1 mg/dli2d

= Increase In SCrof = 25% to at least 2.0 mg/d|

Acute Dialysis Quality Initiative
Rifle Criteria for Acute Renal

Failure
GFR Criteria

Urine Output Criteria

Risk

Injury
High
Failure Specificity
Loss

ESRD

BEST Study Participating centers

(preliminary resuilts)
21 countries, 54 centres
Continent | Country Nof | Continent | Country |N of centers
| centers
Japan | a italy ;
Asla China 2 Germany 2
Singapore | 2 Holiand _
Indonesia | 1 Norway
Portugal
Australla | Australla 6 Europe Spain
UK
North USA 6 Greece
America | Canada 2 Israsl
Russia
South Brazil 4 Sweden b
America | Uruguay 1 Switzeriand| 1

B.E.S.T. Kidney

Beginning and Ending Supportive Therapy for the
Kidney

Epidemiological study in response to issues
raised by first Acute Dialysis Quality Initiative
meeting {New York Aug. 2000)

Major question: what Is current worldwide
practice with regard to RRT in ICU?
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BEST Study Definitions of ARF

m One of the following:

m Need for RRT

= Urea > 30 mmol/L

m BUN > 86 mgidl|

= Urine output < 200 mi/12 hours

m [K+] > 6.5 mmoliL

Z VL]
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B.E.S.T. Study Incidence of ARF

® ICU admissions: 29,269
m ARF but no RRT: 498

= ARF with RRT: 1,260

m Total: 1,758

m Incidence of ARF: 6%

m Incidence of RRT: 4.2%

Contributing Factors

m Medical/Surgical: 58.8 vs. 41.2%
m Sepsis: 47.4%

m Major surgery: 34.4%

m Low cardiac output: 26.9%

m Hypovolemia: 25.5%

m Drugs: 18%

m Hepatorenal syndrome: 5.7%

Low-dose dopamine?

“Hopeamine”

Low-dose dopamine in patients with early renal dysfunction: a
placeb ral

rndiod domised t

P

Lancet 2000; 356:; 2139-43

Assstrmin mrat New Zowiand iniaostes C3mm Society ANBCS) Orisicat Trisls Groo®
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B.E.S.T. Study Demographics

B Number of patients: 1758

M Gender (M/F): 63.7 / 36.3%
B Age: 67 (53-75)

B SAPS-ll score: 48 (38-61)

B CRF: 29.5%
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Figure 2: Kaplan-Maler curve of time to recovery of normal
renal function for patients in whom the trial drug was stopped
for that reason




— Noel Gibney : Acute Renal Failure in the ICU —

Van den Berghe G, de Zegher F. Anterior
pituitary function during critical illness and
dopamine treatment.

Crit Care Med 1996;24:1680-1590

Toxins and the kidney

_ Solomon R etal. N EngJ Med 1984;331:1416-1420
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Acetylcysteine for prevention of contrast nephropathy:
meta-analysis

Birck R, Krzossok S, Markowetz F et al

Lancet 2003; 362: 508-603
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The New England Jouwrnal of Medicine

PREVENTION OF RADIOGRAPHIC-CONTRAST AGENT- INDUCED REDUCTIONS
IN RENAL FUNCTION BY ACETYLCYSTEINE

Masrmn Terse MD., Muw:uuunnn M.D. Canows Scwaserein, Uik Lavees, MLD.,
Dwren Lisnssarin, M.D.. anD WacTes 2ioer, MO,

Relative risk of occurrence of contrast

nephropathy

Fiuk rale
-
Relative risk of occurrence of contrast
T nephropathy for all seven trials. Data are
O50IL6T) 18T calculated by either a random-effects model
008 d-effects model
T: ::::4' (upper) or a fixe: m {lower).
it B i Boxes are relative risk, lines are 96% CI.
DA o2z Areas of boxes are proportional to the
s respective study weight within the
-t poaled analysis (see also
weight vaiues on the right).
- -t The pooled treatment estimate and Its 5% CI
- 5 are shown as a dismond with a
praniiSta . wa vertical line indicating the pooled estimate
e —mf nz value at the bottom of each piot
Dbt — H
-l ¢ o y The vertical solid line indicates no treatment
e —a+] 13 effect; values of less than 1 indicate
. benefit.
——
[ -
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Relative risk of occurrence of contrast
nephropathy after exclusion of Tepel trial

s
=t

N
Data are calculated by either a random-

effects model (upper) or a fixed-effects
maodel (lower). Boxes are relative risk,
lines are 95% CL

Areas of hoxas are proportional to the
respective study weight within the
corresponding pooled analysis {see
also weight values on the right).

The pooled treatment estimate and its
95% Cl are shown as a diamond with a
dotted vertical line indicating the pooled
estimate value at the bottom of each
plot. The vertical solid line indicates no
treatment effect; values of less than 1
Indicate treatment benefit.

RAPPID Study

m NAC 150 mg/kg in 500 mis 0.8% saline over 30
mins prior to IV contrast

m NAC 50 mg/kg in 500 mis 0.9% saline over 4
hours post IV contrast

Vs,

m [V Hydration 1 mi/kg/hr 0.9% saline over 12 hrs
pre and 12 hrs post IV contrast
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Acetylcysteine Control
Rhabdomyolysis

m Destruction of skeletal muscle and release of myoglobin & K
~ Crush Injury
> Ischemia-reperfusion
= Hyperthermia
= Drugs

m Leads to acidosis, hyperkalemia, myoglobinuria, acute renal
failure

= Binding of NO by Mb — Renal vasoconstriction
»~ Tubular toxicity
= Tubular obstruction

Holt SG and Moore KP. Int Care Med 2001;27:803-811
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A Rapid Protocol for the Prevention of Contrast
Induced Renal Dysfunction: The RAPPID Study.

Baker CS, Wragg A, Kumar S, De Palma R, Laurence
Baker LRI, Knight CJ,

J Am Coll Cardiol 2003;41:2114-2118)

Serum Creatinine

Concentration

P<0.023

1807 I popo2 1
— 1701
=
o
£ 1604
2

1504

140

Baseline 2 days 4 days
Time

Management of myoglobinuria
m Increase renal perfusion and GFR

> Aggressive fuid loading
= 34 litres in first hour
m Increase urinary pH
- NaHCO,
= Reduce vasoconstriction
= Reduce tubular cellular toxicity
= Maintain tubular filtrate flow
m Osmotic diuretic - mannitol

Holt SG and Moore KP. /nt Care Med 2001;27:803-811
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Management of myoglobinuria

= Increase renal perfusion and GFR

> Aggressive nuid loading
~ 34 litres In first hour
m Increase urinary pH
~ NaHCO,
m Reduce vasoconstriction
® Reduce tubular cellular toxicity
= Maintain tubular fiitrate flow
u Osmotic diuretic — mannitol
= 7 Sodium dantrolene — myocyte stabilization

Holt SG and Moore KP. Int Care Med 2001;27:803-811

What about diuretics?

m Potential advantages
= Conversion to non-oliguric renal failure
» Removal of tubular debris
m Potential disadvantages
= Hypovelemia
= Increase in renal metabolic rate

» Nephrotoxicity

Dy 1 Status

No Diusstics

~ Total Dty Fusosamices Erybalont/
Total Urine Output <1.0

(] 10
Time From Consutt to Dislysis/Death, d

20 30 40 80 B0
Na. at Risk
NoDwratics 170 €3 31 18 14 10

Total Daily Furosemice Equiveient/Total Urine Output
<1.0 18 73 28 n 12 9
o 53 2 1 1 1 *

Mehta R et al. JAMA. 2002;288:2547-2553

Survival in ICU (%)

Van den Berghe G ¢t al. Intensive insulin therapy in critically lll patients.
N Eng J Med 2001;345:1359-1367

100 100
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Acute Renal Failure in the ICU —

Myoglobinuria resuscitation

m Begin IV fluids before extrication - alternate
~ 1LNS
> 1L DSW + 150 mmol NaHCO,

m 3-4 litres In first hour

m 6-10 litres/day

3
E 0.4 p<0.001
El —_
E o3
2
H

0.2
g
5
E
@
w
< ]

Dopamine Furosemide Placebo

Lassnig A et al. Lack of effect of and

during cardiac surgery. J Am Soc Nephro/2000;11:97-104,
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INTENSIVE INSULIN THERAPY IN CRITICALLY ILL PATIENTS

GrgsT Van ten Bosms, MO PuD., Pthwva& Fran Wegnins, M DL, Caskiis Veswagst, MD
Frans Bsunanoo, MD. MaT Sostz, MD. PuD. Duv,.qssaum M.D. Parsack Fenpmaroe, M.OD., PD.
Py Lunms MD, 40 Rosea Bouia o, Pub.

Effect of control of glucose on renal
function

Conventional therapy

Intensive insulin therapy

B Pesk plasma creatinine > 2.5 mg/dl 0 Peak plasma ures > 54 mg/dl
B Renal replacement therapy

'Van den Berghe G et al. Intensive insulin therapy in critically ill
patients. N Eng J Med 2001;345:1359-1367
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Outcome benefit of intensive insulin therapy in the critically ill:
Insulin dose versus glycemic control*
Grest Van den Berghe, MD, Phi), Pieter J. Woutars. MSc; Roger Boddikon, ME, PhD; Frank Weskers, MD;

(Charles Varwaest, MO, Mist Schetz, MD, PHD: Dirk Viasselancs, MI: Patrik Ferdinande, M0, Phlx
Peter Lauwers, MD  Crit Care Med 2003;31:359-366

% Risk of acute renal failure

25
20
15
B< 110 mg/dl
10 H110.150 mg/dl
B> 150 mg/dl
5
o Lamill
< 116 110-150 > 150
mg/dl mg/dl mg/dl

Van den Berghe G. et al Outcome benefit of intensive insulin therapy in
the critically il Insulin dose vs benefit. Crit Care Med 2003;31:369-366

The New Eagland Journal of Medicine

EARLY GOAL-DIRECTED THERAPY IN THE TREATMENT OF SEVERE SEPSIS
AND SEFTIC SHOCK
Emain Avens, MD., MPH. Bovasr Nauwen, MO, Suasse Hevstan, MA. Juoe Resaum, 8.5,

Atposnors Muzow, BS, Boamamn Knosums, MUD., Eowanp Peresson, A0, ano Misugt Tosamonck, M.D
o THE Eamy Gost Disecven Tusnary Cotusgonatie Grous”

EGDT Outcomes

e
Standard Therapy | Direried Therapy | Relatve risk
W-135) N=130) 5% Ch) T Valus
Tnx-Hos pital Mortality
Al patients T (0.5 38 GUS%) | 08 38087 | 0009
[Fes with severe vepsic 0 (0.0%) T 14.9%) a6 031105 ] 006 ]
Pts with septic shock 30 (56.3%, 20 (42.3%) 060 (036.0.98) | 0.04
Pis with sepsis syndrome 34 (454 %%) 35 05.1%%) 066 (0A21.03) | 007
8 Day mortality 1 0% W0 G35%) | 058 030087 | 001
Bl s A N ..o 20
G0 Dy Vormiiy | 0 o) S0 @45%) | 047 (0460.0) | 008
e oV cetepse — [ Fenm oo | o
e
NNT=16

Rivers E et al. ¥ Eng J Med 2001;345:1368-77.

Normal Autoregulation

Renal Blood Flow

=
|

Flow rate (L / min)

b
1

[] 50 100 150 200
MAP (mm Hg)

SIRS/Severe Sepsis

L

Nitric oxide
Prostacyclin
Vascular K-ATP channels

Intrarenal vasoconstriction
» Endothelin

» Thromboxane A2

« Leukotrienes

Microvascular injury

» Inflammatory cytokines

« Activated leukocytes
/ « Intracaplillary thrombosis

Ischemic Renal Injury

SIRS/Severe Sepsis
¥
Peripheral vasodilatation
« Nitric oxide
« Prostacyeiin
« Vascular K-ATP channels
Intrarenal vasoconstriction

» Endothelin
« Thromboxane A2
» Leukotrienes

Microvascular Injury

» Iflammatory cytokines
« Activated lsukocytes

« Intracapillary thrombosis

SIRS/Severe Sepsis
M v
Perlpheral vasodilatatiol Potential concomitant
» Nitric oxide Renal insults
« Prostacyclin « Nephrotaxic drugs
» Vascular K-ATP channels « Radlocontrast
« Rhabdomyolysis
« Hepatic dysfunction
Intrarenal vasoconstriction
« Endothelin
« Thromboxane A2
» Leukotrienes

Microvascular injury

«» Inflammatory cytokines

« Activated leukocytes
/ « Intracapillary thrombosis

Ischemic Renal Injury Cytotoxic Renal Injury

-5 456 -
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SIRS/Severe Sepsis
Peripheral vasodilatation| Potential concomitant
« Nitric oxide Renal insults
« Prostacyclin «» Nephrotoxic drugs
« Vascular K-ATP channels « Radiocontrast
« Rhabdomyolysis
« Hepatic dysfunction
Intrarenal vasoconstriction
« Endothelin
« Thromboxane A2
* Linkotioms. Levophed leaves ‘em dead?
Microvascular injury
« Inflammatory
« Activated lsukocytes
o+ Intracapillary thrombosis
Ischemic Renal Injury Cytotoxic Renal Injury
Acute Tubular Necrosis
L
S0
2
r
Tnkonsive Cure Mid (J007) 28 PRtk 5809 o _ 40
DL 0, EATF A M- Jaddax 25
i
§=
D 14 Gintamessa Norepinephrine and vital organ blood flow g 2
e N
Rinvaldo Refloma o
199
- ® 1™ W™ 20 0 2
Time (mins)
Bellomo R et al. Norepinephrine and vital organ flow.
Int Care Med 2002; 28:1804-1809
Hemodynamic changes in sepsis
2
2
: = Ccvs (et
3 {
SE Sympathetic & SVRI
o Tone
==
I
@
[4
Time {mins) LTx
Skin
Bell R et al. pinephrine and vital organ flow. Muscle Kidney Splanchnic
Int Care Med 2002; 28:1804-1300 perfusion
Improvement of renal perfusion by )
vasoactive agents Vasopressin
e EE—
Redl-Wenzl et al Int Care Med 1993 . = Secreted under osmotic control to modify permeability of
£l renal collecting ducts to water (0.9-6.5 pmollL) - V,
« NE 0, 1-2 pgikg/min 5l receptors
m Secreted under baroreceptor control to modify BP (9-187
pmol/L) - V, receptors
5 = Rapid increase in vasopressin levels in early phase of
m; Aati hemorrhagic shock (>280 pmol/L)
v m Subsequent decrease in levels (30 pmol/L) due to depletion
of posterior pituitary stores
Skin
Muscle Kidney Splanchnic
perfusion
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Septic Cardiogenic
Shock Shock
5 (n=19) (n=12)
501
m Low levels of vasopressin in patients with 2 :
4227422
septic shock e .
m Infusion of vasopressin to provide serum (pg/mi) o
levels normally seen In shock provides
1ol
significant improvement in BF even in patients .
L
refractory to NE and Epi * 31404

ok

P y to the V of Se
Shock Landry DW et al. Circulation. 1997;95:1122-1125,

Norepinephrine
infusion (ug/min)

-

Urine Output (mishr)

35 4
30 4
25 4
20 4
5 4
04
54 *
0
Baseline  After 4 hr Baseline  Afer 4hr
infusion infusion
Norepinephrine Vasopressin

Patel BM, et al: Anestheslology 2002;96:576-82

|/

Baseline  Afterd hr Baseline  After 4hr
oyl pud
Norepinephrine Vasopressin

Patel BM, et al: Anesthesiclogy 2002;96:576-82

g
-

&
2

8
2

:

g

Creatinine Clearance (mlmin)

2

<4 P! *
Baseline After 4 hr Baseline  After 4hr
infusion infusion
Norepinephrine Vasopressin

Patel, BM, et al: Anesthesiology 2002;96:576-82

The kidney in liver disease

Acute Renal Failure in Hepatic
Failure

® Common — 45% of all cases

m Multifactorial

= More often ATN rather than HRS

= Role of intra-abdominal pressure

m Intolerant of intermittent hemodialysis

= Hypotension

= Cerebral edema

Large vol
paracentesis

ARF in Liver Failure

Nephrotoxic
-
Agents
=
Cholestatic
Jaundice

@D First Hit
@ second Hit
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Hepatorenal syndrome

Prevention: antibiotics + alburnin
SBP with HRS 30% vs. 107%,
1. Vasoconstriction ren. arteries . N-acetylcysteine
2. Terlipressin + albumin
« Improved renal function 58-77%
« 1 mo survival rates 40-60%

SVR

Effactive bload volume

n=31- day 90 surv 81%

day 30 surv

Brensing et al. Lancet 1997;34%:697-698
Solankl et al. J Gastroenterol Hepatol. 2003;18:152-157

Hemodynamic management in
Acute Liver Failure

Volume first -yes

® What end peints?

- MAP 75-85mmHg

= CVP  mid-teens

~ 7PCWP No

= Elimination of pulse pressure variation Yes
= 7PiCCO Maybe

Norepinephrine Yes

Vasopressin (or Terlipressin) 0.03u/min
Hydrocortisone 50 mg q 6H
“?Methylene blue No

CPP during Renal Replacement Therapy

in Acute Liver Failure
~ m[ IHD duration
£ _I__
o am=" Bt S e
ﬁ 100 '+H } ---I" CAVLB
: |
P
o IHD
- i 3 3 i 5
Duration of treatment (hours)

Davenport A et al. Kidney Int 1993; 43 Suppl 41: 5245-5251.

B.E.S.T Study RRT Practice

= CRAT

o HD

Total  Asian Australlan European N 5.
cent = contars Amarican American
[C) (8) (25) centers centers

)

= PO, SCUF
| |

-5 459 -

Hemodynamic management in
Acute Liver Failure

Volume first

® What end points?

- MAP

~ CVP

~ ?PCWP

= Elimination of pulse pressure variation
= ?PiCCO

Norepinephrine

Vasopressin (or Terlipressin)
Hydrocortisone

7Methylene blue

ICP during Renal Replacement Therapy

in Acute Liver Failure
260 IHD
£
[
2]
g
£
£
)
g
=
o
oL 1 | Il | ]
1 2 3 4 -]
Duration of treatmant (hours)

Davenport A et al. Kidney Int 1993; 43 Suppl 41: 5245-5251.

Indications for renal replacement
therapy

Uncontrollable hyperkalemia

Severe fluid overload unresponsive
to diuretics

Symptomatic uremia

Acidosis

Intoxication

= Methanol/ethylene glycol
= Lithium, ASA

m Anuria In setting of shock, acidosis

% Patients receiving IHD in ICU

35 22
30]'— =

25 22 21
204

15112

10 ]

|
World Belgium Canada UAH

Bellomo R BEST Study - Preliminary Data

o wn
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IHD or CRRT?

Outcomes:
= Survival

* Return of renal function

A22@ FS A2% 2003—

Author Yoar n 0 1 2 3e 1 10 1 2
[ I — =
Bartiat! 1986 L) |
Simpson 1987 3 ——— e e
McDonald 1961 a2 SRR e s | e
Komrdon 991 s | ——— ——— ——
Bosworth 1981 320 S —— —— ——
Bagen 1961 L] —_— ——— I —
Boloma 1993 W — —_ -
Knacnsbl 1980 3B |- I . -
Sampuon™ 1993 L] — e -
Kawdod® 1904 L] —— —— —_—

1068 " e - e
e 1908 8 —— l 1 - —-—
Kellum J et al, Int Care Med 2002 ;28:29-37

e G we  omr  we

Early vs late CRRT

m Retrospective

=m 100 adult trauma patients with
ARF on CRRT

m Similar APACHE |l scores
= Mean BUN / Start day

> 38 mmol/l - start day 19.4

= 20 mmol/ - start day 10.5

LGetal Care Med 813

Early vs Late CRRT

8

w
(=]

N
(=]

=
-]

Serum Urea (mmol /1)

-]

Il I
10 15 20 25
Days of CRRT

w-

Qutcome
« Early start 20% mortality

« Late start 39% mortality
1gs LG et al. Care Med 5-813

Serum Urea Level at Start of RRT

Dialysis Dose vs Qutcome

ICU ARF Score
Topolayi M et al. J Am Soc Nephrof 1994,5:630

1204
100 :
.
20 4
< i
g 60 - " e
£ ®
40 4
2" - i
0
Belgium Canada World
Bellomo R BEST Study - Preliminary Data
ARTCLEY

Effects of different doses in continuous veno-venous haemofiltration
on outcomes of acute renal fallure: a prospective randomised trial
Lancet 2000;356:26-30

Can A, Pt o L s Ls s

Kaplan Meler estimation of survival rates

10

Group 1: 20 mi/kg/min
E 0-9 Group 2: 35 ml/kg/min
= 0E Group 3: 45 mi/kg/min
@ .7 \-.
£ oo
g ot s
a 054 e TR
E 0.4 M‘h-—‘_\ Group 2 7%
SRR R— |
£ 03 oimd
0-2
5 01
L
T T T T T
0 10 20 0 40 50

Survival time (days)
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Ronco Cetal. Lancet 2000;356:26-30
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CRRT Dose
M-mmmmmmwnm)
180
160 1 e The New England
L] . .
_ 140 Journal of Medicine
E 1201 o & WAL e P s M ey
£ 100 ; VoLUME 18 JANvANY 31, 2002 MUMBER §

&
i

60 ] °
DAILY HEMODHALYSIS AND THE OUTCOME OF ACUTE RENAL FAILURE

40 ] L] + et Sermsii MD. Susamie M. Lana, M.D_ ant Raeaio Fiscucs, B.D
20 § -

Belgium Canada  Weorld
Bellomo R BEST Study - Prefiminary Data

Outcomes accarding 1o treatment Return of renal function

group
® Mehta et al Kidney Int 2001;60:1154-1163
Alternate day Daily P Value =il s
= jalysis | hemodialysi = CRRT 92.3%
(N=80) (N=80)
= BEST Study (submitted for publication)
Mortality 37 (46%) 22 (28%) 0.01 ~ Aust (100% CRRT) 96%
= N.America (63% CRRT) 70%
Days to 1616 9+2 0.001 ® Jacka MJ & Gibney RTN (submitted for publication)
resolution of = IHD (34%) 50%
ARE (mean+SD) | (mean+SD) -~ CRRT (66%) 88%

Schiffl H et al. N Eng J Med 2002;346:305-310

éf;%ulcome trend in Acute Renal Hﬁ'um :

100

=== Cumulative trend
¢ Mean

Effect of acule renal failure requiring renal replacement therapy
on outcome in critically ill patients*
Philpp & K. Meiritz, MD, PAD, mmummmam M Tharsas Lang, PAD;
Jirgen Floder, MS; Kt Lenz, MD; Jean-Roger L Gail, MO Wilived Crarnl, B0

Grit Gare Med 2002;30:2051-2058

Metnitz PG et al. Effect of acute renal fallure requiring renal = RRT patiants
lacement in eritically ill Crit Care Med
e ot Pk, ROt o nan T sty Effect of ARF requiring RRT on
el 0 Nid mor!amy*
Agapratey cassie - Had o
Sepnis 3
Andomima surery - . £
Cartovescia dmesse - - E
[EmT— — _E
Triuana Sesgery ~f | H—— E
Surgory, NOS ey Il e . £
Camseonmouise visipeey - e — . 4 <40 40-60 >60
T sy ] | it i Age range (years)
T T v J 1 Metnitz PG et al. Effect of acute renal failure requiring renal replacement therapy on
o0 o5 10 15 20 25 30 outcome in critically Il patients. Crit Care Med 2002;30:2051-2088
OJE ratios
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BEST Study-Overall Outcomes

m ICU stay: 9 days (4-21)
m Hospital stay: 22 (11-44)
m ICU mortality: 51.7%

Survival by region

* 9 centers in Asia
* 6 centers in Australia
©25 centers in Europe
= 8 centers in North America
* 5 centers in South America

m Hospital mortality: 60.2% 2
= Hospital discharge with RRT: 5.4%
0
V] 10 20 30 40 50
days
Hospital Survival Rate
= ARF Outcome by age
40%
35% 1
30%
25%
20% CiAlive
i
15% B Doad
10%
5% 1
0% -
Total RRT  Total RRT  Total RRT <65 65-79 >80
Belgium Canada World Lisfio F, Pascual J the Madrid ARF Study Group: Epidmwlogyafmmmnul fallure:
Bellomo R BEST Study - Preliminary Data Apr L Lo ool it i
Resolution of Acute Tubular
Necrosis gﬁ%‘ .
m Depends on ability of tubular cells -
to regenerate
= Needs participation of growth
factors

> Epidermal growth factor (EGF)
> Insulin-ike growth factor (IGF-1)
= Growth hormone [GH)
Rat ARF resolution improved by
EGF and IGF-1

Human studies

= IGF-1 no improvement

= GH higher mortality
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Kidney Int 1896,

Long Term Outcome

= 979 patients with ARF treated with CRRT
® 678 (69%) died in hospital
m 301 (31%) survived to discharge
~ 155 (52%) alive
®m 41% impaired renal function
m 10% required chronic dialysis
= 112 [37%) dead
= 34 (11%) no outcome avallable
® 77% felt current health status was good or excellent
m 5 year probability of survival - 50%

Morgera S et al. Am J Kidney Dis 2002;40:275-279
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Cost per survivor

US $80,000 per 8 month survivor - Finland

Almost complete functional recovery

Survivors had earlier RRT

Non-survivors had more organ failures at start of RRT
Korkeila M et al. Int Care Med 2000; 26:182431

Dependent on 8 month survival
0-10% chance of survival $274,000 per QUALY
41-60% chance of survival $61,900 per QUALY
Rule of thumb for 2003:

= Cost effective above 20% chance of survival

> 20-60% 6 month survival $107, 500 per QUALY

Angus D 2003 CRRT Mesting San Diego

Conclusions

Prevention of ARF Is preferable to renal
replacement therapy

We need to re-evaluate our target end-points for
resuscitation

There are new views and approaches to CV
support In sepsis and hepatic dysfunction
Tighter glycemic control may improve outcomes
and reduce incidence of ARF

Probably no difference In mortality between IHD
and CRRT but seems to be Improved return of
renal function with CRRT

Suppeort of patients with ARF is expensive but
worth it If they survive, as quality of life is often
excellent






