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FRACASO RENAL AGUDO

incidencia del 5% en los pacientes hospitalizados

presente en el momento del ingreso a UCI en -~
55%

23% - 50% pacientes de UCI desarollan AKI/ARF
mortalidad global del 42%

Fracaso renal agudo no complicado, mortalidad
~ 8 %

La causa mas frecuente del FRA es su aparicion

en el seno de un fracaso multiorganico:
mortalidad 60 - 80 %



Su tratamiento estandar, segun Conferencia de Consenso internacional:

ADQI Workgroup. The first international consensus conference on
continuous renal replacement therapy

Kellum JA, Mehta RL, Angus DC, Palevsky P, Ronco C

Kidney Int. 2002;62:1855-63.

I empleo de técnicas de depuracion extrarrenal:
continuas o intermitentes




Liano

Se ha enfrentado el desafio de intentar
pronosticar que grupo de pacientes tiene mas
posibilidades de exito con los tratamientos
actuales

Su tratamiento estandar, segun Conferencia de Consenso internacional:

ADQI Workgroup. The first international consensus conference on
continuous renal replacement therapy

Kellum JA, Mehta RL, Angus DC, Palevsky P, Ronco C;
Kidney Int. 2002;62:1855-63.

I empleo de técnicas de depuracion extrarrenal:
continuas o intermitentes




TRADICIONALMENTE

RARA VEZ SE PRESENTA EN UCI COMO COMPLICACION
AISLADA, CON MAYOR FRECUENCIA PARTICIPA COMO UN
ELEMENTO MAS DE LA DISFUNCION ORGANICA

IMPACTO DE LA INSUFICIENCIA RENAL AGUDA

MORTALIDAD DE LOS PACIENTES CRITICOS

REFLEJO DE LA ENFERMEDAD SUBYACENTE




1966 -LEVY

N= 183

NEFROPATIA POR CONTRASTE

LOS QUE ADQUIRIERON INSUFICIENCIA RENAL TUVIERON
6.5 VECES MAS RIESGO DE MORIR

CHERTOW

PO CIRUGIA CARDIOVASCULAR

EL RIESGO DE MORTALIDAD SE ELEVA 7.9 VECES MAS
CUANDO LOS PACIENTES DESARROLLAN INSUFICCIENCIA

RENAL

GRUPOS SIN SDMO



EL PACIENTE EN UCI MUERE

CON
INSUFICIENCIA RENAL
SDMO

EL PACIENTE EN UCI MUERE

DE
INSUFICIENCIA RENAL



FACTORES DE RIESGO:
PREDICTORES DE MORTALIDAD

- OLIGURIA PERSISTENTE

- IDENTIFICACION TARDIA DE LA INSUFICIENCIA RENAL
- DESARROLLO DE OTRAS DISFUNCIONES

- DEMORA EN INICIO DE TERAPIA DE REEMPLAZO RENAL




HA MEJORADO LA IDENTIFICACION DE
LOS PACIENTES ?

Acute Renal Failure | smith 1951
Acute Kidney Injury

MUCHAS DEFINICIONES



Definitions of AKI

Author
Solomon, 1994

Bates, 2001
Levy, 1996
Obialo, 2002
Wang, 2000
Hirschberg, 1999
Allgren, 1997
Tumlin, 2005

Definition

0.5 mg rise in Crin 48hr

50% rise in Cr to >2

25% risein Crto >21in 48 hrs
0.5mgriseinCrto>2

0.5 mgor25%risein Crin 48 hrs
Acute drop in CrCl to < 25 ml/min
1mg rise in Cr over 2 days

50% rise in 48 hrs




SE OTORGAN DIVERSOS GRADOS DE
GRAVEDAD AL VALOR DE LA CREATININA'Y
AL VOLUMEN URINARIO UTILIZADO EN LA

DEFINICION

LOS ESTUDIOS QUE EMPLEARON MAYORES
NIVELES DE CREATININA PARA DEFINIR IRA
EVIDENCIABAN MAYOR MORTALIDAD

Developing a consensus classification system for acute renal failure

Kellum. Curr Opin Crit Care 2002; 8:509 - 514



HA MEJORADO LA IDENTIFICACION DE
LOS PACIENTES ?

Acute Renal Failure
Acute Kidney Injury

Fisiopatologia diversa en pacientes criticos

Falta de uniformidad para definir el problema

|dentificacion precoz aun es muy pobre

Enfoque terapéutico muy variado




2nd International Consensus Conference of the
Acute Dialysis Quality Initiative
(RIFLE Criteria)

Scrt Criteria* Urine Output Criteria

Increased creatinine x1.5 UO < .5ml/kg/h
Risk X 6 hr

- UQO < .5ml/ke/h c er.
Increased creatinine x2 g Alta Sensibilidad

. 12 hr
Injury = Baja Especificidad

Increase creatinine x3 UQO < .3ml/kg/h

i or creatinine =4mg/dl x 24 hr or
Fallure Acute rise of 20.5 me/dl 2
( g/dl}  Anuriax 12 hrs

3
5

=

S

Persistent ARF** = complete loss Alta Especificadad

Loss :
of renal function > 4 weeks

Crit Care 2004, 8:R204-12

End Stage Renal Disease
ESRD www.ADQI net




'Lab Records for VIsg2008353467

Date Urine 24h Urine 12h Urine 6h Creat. Net Fluid Urea GCS

Update Lab Record
RIFLE Alert Confirm —I

Baseline Creatinine = 0.9
You reached RIFLE class “RISK” AIREINB LB
Actual creatinine = 1.55 x Baseline

*Urine 24 Hour Urine worst 12h *Urine worst 6h  *Net Fluid Balance
- October  v[[2008 v]iz (2500 fiwn [ fiwn  [300  fren  [1000  |rmn
*Urea atinine Albumin Bilirubin Lowest alucose Highest glucose
CEN TN cEEm. . wEEo mmm CEE )
*PLT Hemoglobin WEBC
50 Jwiows) [100 Jiwa [200 Jusoverm
Other informations

*Diuretic use *Wentilation 2/F102 HCO3 *Sofa Cardiovascular

O O Bl it o TRl ] [Dopass orepitirspioos 18




Effect of RIFLE on ICU outcome

£
>
3
=
o
=

[njury Failure
RIFLE Category Bagshaw et al (2008)

m— Creatinine (n) e Utine Cutput(n} = Both (n) = ®= Crealinine (%) =-+=Urine Output (%) -——*—Both (%)




Effect of RIFLE on ICU outcome

The RIFLE Criteria and mortality in AKI:
A Systematic review.

Ricci Z, Cruz D, Ronco C. Kidney International
2008;73:538-546

Meta Analisis
24 estudios / 71,000 pacientes

2004 - 2007
RIFLE score
R = 2.40 RR Predice mortalidad
| = 4.15 RR
F = 6.37 RR

Los grados moderados de disfuncion renal pueden tener
un impacto negativo en el resultado



Member Industry Upcoming Contact Us

About Us Societies Links Events

Moving the clinical, research and educational aspects of AKI forward

Welcome to the ' | o L Invitation to

ACUTE KIDNEY INJURY NETWORK
AKIN (Acute Kldney Injury Network) represents an
international interdisciplinary group of adult and
pediatric nephrologists and critical care physicians,
and others interested in Acute Kidney Injury (AKI).

The intended products are joint acenda from the groups that

will move the dinical, research and educational aspects of this field
. forward. We anticipate that in this collaborative effort interested

groups and experts warldwide will facilitate the advancement of

knowledge that will ultimately result in evidence based practice

recommendations that can be used to improve the cere of

patients with AKI.

Join AKIN

ANNOUNCEMENTS
For complete conference list, see the "Upcoming Events” page

CRRT 2010
February 24 - February 27, 2010




Acute Kidney Injury Network

Increase in sCr > 0.3 mg/dL
Stage 1 < 0.5 mL/kg/h for > 6 h
or 50% -100% bump
Stage 2 2 - 3 fold bump in sCr < 0.5 mL/kg/h for > 12 h

> el lsumts < 0.5 mlLskg/h for > 24 or
or sCr > 4 mg/dL with a rise of 0.5 mg/dL anuria > 12 h

or any new RRT




problema

GFR shot by RIFLE: errors in staging

acute kidney injury
Lancet, Vol 373 April 18, 2009

Problem: definitions based on creatinine

Creatinine is a bad marker

“we define injury using a marker for function”

... 1S not a good prognostic marker




Period | Acute Myocardial Infarction | Acute Kidney Injury
1960s LDH Serum creatinine
1970s CPK, myoglobin Serum creatinine
1980s CK-MB Serum creatinine
1990s Troponin-T Serum creatinine
2000s Troponin-| Serum creatinine

Multiples terapias
Reduccion en mortalidad ~ 50%

|

Terapias de soporte
Alta mortalidad

Devarajan P. ASN meeting 2008



PATOFISIOLOGIA - AKI

100,

GFR %

Microvascular
Injury

ATP Depletion | | Obstruction Dedifferentiation
Endothelium i Migration

Redifferentiation

Vasomotor
Nephropathy

Prerenal Initiation  Extension Maintenance Repair
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/A4
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0)74

Molitoris B. J Am Soc Nephrol 2003; 14: 265-7



100

prerenal
(____:___=’+ SE REQUIERE | Biomarcadores
L,a”, i
r””
GFR e
inicio ELEVACION DE CREATININA
extension
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0)/3

Molitoris B. J Am Soc Nephrol 2003; 14: 265-7



“Acute kidney injury (AKI) is a common
clinical problem defined by an abrupt
(within 48 h) increase in serum
creatinine, resulting from an
injury or insult that causes a functional
or structural change in the kidney.”

Improving outcomes of acute kidney injury: report

of an initiative.
Molitoris et al, for the AKIN working group.

Nature Clinical Practice August 2007 vol 3 no 8 439-442




830 citations Identified

Ulrine Lirine SeErun Urine
(studies) (studi (studies) studies) (studies)

NGAL | [ CystatinC | | RAT z BAT
IL-18 Pro-ANP CystatinC NGAL
GST NGAL NGAL ~ CystatinC
NAG Neutrophil- , -1 microglobulin
-1 micro- CD11b g qd RBP 3
globulin ' Deulh F-2 microglobulin
KIM-1 IL-6 NAG
NHE3 In-a o-GST
MMP-B© | B IL-10 | ’IGSJ

MMP-9 -

—

RAT - renal replacement therapy

Numbers of studies of biomarkers do not add up to 31

because some studies tested multiple biomarkers Death
NGAL

IL-18

NAG

KIM-1




AKI - BIOMARCADORES HUMANQOS
ACTUALMENTE BAJO INVESTIGACION

Neutrophil Gelatinase-Associated Lipocalin (NGAL)
Kidney Injury Molecule-1 (KIM-1)

Cystatin-C

Interleukin 18 (IL-18)
N-acetyl-R-d-glucosaminidase (NAG)

Liver-type fatty acid binding protein (L-FABP)
Albumin

Glutathione S-transferase (GST-a and p)
Gamma-glutamyl transpeptidase (GGT)
Beta 2-microglobulin




Patient admitted
to ICU

Absolute

Algorithm for Initiation of Renal Replacement
Therapy in Critically lll Patients

(Sean Baygshaw, Dinna Cruz, Claudio Ronco, Critical Care 2009

YES

e

indications?

Acute

Kidney
Injury (AKI)
nresent?

NO

L J

Assess:
AKI severity & trend
Iliness severity & trajectory

Potential non-renal indications?

Refractory septic shock! sepsis
Acute liver failure

Severe tumar kysis syndrome
Toxins®

Refractory fluid overload
Electralyte disturbances

NO

\__ repl

Initiate renal
acement therapy

RIFLE-F
AKIN 11

Mildf

RIFLE-R or|
AKIN Lor I

Severe AKI ?

Moderate AKI?

.

Any of the following?
Rapidhy wiorsening AKI
Rapidhy wiorsening

illness severity
Hypercatabolic state
Fluid overdoad/

steady fluid accumulation

YES

Reduced renal reserve
Low probability of
immediate renal recavery

YES

Chysthermia
J'ND

Reassess

clinical status

C‘:onsider initiating renal

replacement therapy




Rapid loss of renal function

Disturbances of fluid balance — fluid overload, F/E
Imbalance

ESPECTRO DE

S LA FALLA
Metabolic acidosis RENAL AGUDA

UCI Hyperkalemia

Retention of urea and creatinine and waste products
— uremic syndromes, altered nutrition status
(wasting)

Affects other organs — infection, resp, Gl/liver



SISTEMAS DE PUNTUACION
SISTEMICOS NO ESPECIFICOS



3 multicentricos 80 hospitales y 25.522 admisiones a UCI
12.423 (49%) Dos o mas disfunciones

EI N° y duracion de las fallas organicas se :
: ) factores asociados con la
relaciona estrechamente con la mortalidad ) ! .
sobrevida hospitalaria

hospitalaria
a medida que el numero de 6rganos en falla — mortalidad se incremento
aumento de 1 a4 progresivamente de 30 a 100%

Tipo de 6rgano en falla (2 6rganos en falla)

Falla renal y cardiovascular mortalidad del 34%
falla respiratoria y renal mortalidad del 49%
falla neurologica y cardiovascular. mortalidad 76 %

tres o mas fallas ) 30 sobrevivieron (84% de mortalidad hospitalaria)

PRE UCI > 98%,




Definiciones de Disfuncion Organica
Individual: Knaus

Respiratorio

Hepatico

Cardiovascular

Gastrointestinal
Hematologico

Neuroldgico

Hipoxia que requiere VM al menos por 2 dias, SDRA progresivo
necesitando PEEP 10 o FiO> >50%

Diuresis =500ml/dia o Creatinina 265mmol/l
Necesidad de proceder dialitico.

Bilirrubina >31 mmol/l
Transaminasas superiores al doble del valor
Ictero franco.

Disminuciéon de la fraccion de eyeccion, aumento de la
permeabilidad capilar. Respuesta hipodinamica pese al soporte
inotropico.

lleo con intolerancia a la alimentacién oral mas de 5 dias, ulcera
de stress que requiere transfusion o colecistitis aguda alitiasica.

Tiempo de protombina o TPT >25%, plaquetas <80 000 x 107,
CID.

Alteracién mental, coma progresivo. Glasgow =6 puntos en
ausencia de sedacion.




Indice de DOM: J. Marshall

NORMAL

SISTEMA ORGANICO Lo | o1 | 2 | 3 | 4]
Respiratorio’(Relacion PaOy/Fi0;) | >300 | 226-300 | 151-225 | 76-150 | <75 |
Renal ° (Creatinina sérica) M 101-200 | 201-350 © 351-200 |
Hepatico ° (Bilirrubina sérica) <20 | 2160 | 614120 | 121-240 | >240 |
Cardiovascular (Presion segun FC M 'lﬂ.'l-"lﬁ.ﬂ "IS."I-EL‘!.D 20.1-30.0 |

Hematoldgico ® (Conteo de plaquetas) 31*12[1 81-120 | 21-80 | 21-20 | {Qﬂ
Neumliuicﬂf['ESE:aIaCmﬂaGlasrc:w'] 15 | 13-14 | 10-12 | 7-9 | <6 |




Indice de DOM: J. Marshall

Mortalidad en UCI
H Mortalidad hospitalaria

S
<
(2%
o
-
O
=

el ogmebon i

N° de organos en disfuncion




Indice de DOM: J. Marshall

O Mortalidad en UCI
B Mortalidad hospitalaria

S
o
2]
o
o
O
=

528 9212 13216  17a20
Score Marshall




Indice de Disfuncion Organica
Multiple (SOFA): J. L. Vincent

SISTEMA
ORGANICO

Respiratorio
(Relacion Pa04/FiO2)

Renal

(Creatinina sérica,
diuresis)

Hepatico
(Bilirrubina seérica,
mg/dl,

mmol/l)

Cardiovascular
(Hipotensian)

Hematolagico
(Conteo de plaguetas)

Neurclagico
(Escala de coma de
Glasgow)

=400

= 400

20-359
33 - 101

Dopamina =
5ugkg’ 6
Dobutamina

= 100

10-12

=200 con VAM

6.0-119
102 - 204

Dopamina > 5
Epinefrina < 0.1
Norepinefrina < 0.1

=50

6-9

=100 con VAM

Dopamina = 5
Epinefrina > 0.1
Norepinefrina = 0.1

=20

< G




Sistema organico

Goris y col. (1)

Knaus y col. (2)

Marshall y col. (3)

Vincent y col. (4)

™~

Respiratorio Ventilacion Taquipnea o hi- Pa0,/Fi0, Pa0,/Fi0,; PEEP,
mecanica; Fi0x e Fi1(y
PEEP AaDO; ventilacion
ﬁenal/ Creatinina, nece- Oliguria, urea, Creatinina Creatinina, volumen
sidad de dialisis creatinina urinario
Hepattt—_ | Bilirubina y TGP - Bilirrubina W
Cardiovascular Presion arterial radicardia, presion | Presion ajustada a | Presion arterial
sistolica; empleo de | arterial sistolica, frecuencia cardiaca: | media, empleo de
inotropicos pH, arritmias FCx PVC/PAM inotropicos
ventriculares
Sistema nervioso Respuesta Escore de Glasgow |Escore de Glasgow | Escore de Glasgow
central
Hematologico Recuento plaqueta- | Leucopenia, Plaquetas, Recuento plaqueta-
rio; leucopenia anemia, leucopenia rio
trombocitopenia
Gastrointestinal Ulceras de estrés,

colecistitis alitia-
sica, pancreatitis,
enterocolitis necro-
tizante




ESCENARIOS CLINICOS: UCI

FALLA RENAL AGUDA o
FALLA RENAL CRONICA COMPLICADA POR
OTRAS PATOLOGIAS

SEPSIS - SHOCK SEPTICO - MODS

PACIENTE INESTABLE CON
REQUERIMIENTO DE VASOACTIVOS

VENTILACION MECANICA + SEDACION

COAGULOPATIA +
NECESIDAD DE POLITRANSFUSION

CUAL ES LA MEJOR TERAPIA DE REEMPLAZO RENAL
PARA ESTE TIPO DE PACIENTES ?




TERAPIA DE REEMPLAZO RENAL(RRT)
PRECOZ ES MEJOR ?

BIOLOGICAMENTE RAZONABLE
CONSISTENTE CON LOS HALLAZGOS EN LOS ESTUDIOS

7 N

MEJORA SUPERVIVENCIA

MEJORA RECUPERACION RENAL
MENOR DURACION DEL TIEMPO DE RRT
DISMINUYE ESTANCIA EN UCI



TERAPIA DE REEMPLAZO RENAL(RRT)
PRECOZ ES MEJOR ?

Crude 28-Day Survival by
RRT Timing

~
(]

Adjusted RR 1.85

Hospital Mortality by RRT Timing 95% CI 1.16-2.96
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Early Late

RRT Timing

=

PICARD study. Liu et al CJASN 2006

Early
RRT Timing
B Cemerkilic [ Elahi

Demirkilic et al. J Card Surg 2004
Elahi et al. Eur J Cardiothorac Surg 2004

SUPERVIVENCIA
MENOR ESTANCIA EN UCI




TERAPIA DE REEMPLAZO RENAL(RRT)
PRECOZ ES MEJOR ?

Ventajas
teoricas

CONTROL UREMICO / METABOLICO
CONTROL DEL VOLUMEN

HOMEOSTASIS ACIDO-BASE

MITIGA INFLAMACION / ESTRES OXIDATIVO

MEJORA RESULTADQOS CLINICOS
SUPERVIVENCIA

MENOR ESTANCIA EN UCI



TIMING - AKI/ARF

PROCESO COMPLEJO
NUMEROSOS FACTORES
NO HAY UNA GUIA DE AMPLIO CONSENSO

Inicio de sintomas ?
Marcadores bioquimicos ?
Biomarcadores ?

En relacion al inicio de AKI ?

En relacion al ingreso a UCI ?

Estadio RIFLE ?



TIMING - AKI/ARF

Relative to ICU Admissij
/
6

S
—
=
®
£
O
=

=24. <2 Days 2-5 Days
Bagshaw et al JCrit Care 2008



TIMING - AKI/ARF

Time from ICU Admission to RRT
Initiation

“Door-to-Dialysis” Time

N
O

w
— |
o
L 15
a1
E
I—

!
0

Lh

o

2002-2003 2004 -2005
Andrade et al CJASN 2007




Terapia de Reemplazo Renal
(RRT)

AN

Intermitente ve Continua
(IRRT) (CRRT)



Indicaciones para CRRT

Control de la sobrecarga de fluidos

Necesidad de administrar fluidos en un paciente oligurico
- solucione s de nutricion
- ATB
- vasoactivos
- hemoderivados
- medicacion parenteral




HIPOTESIS

SDMO o inestabilidad
hemodinamica

(CCRT)

En los pacientes con fl> Empleo de RRT continuas

Permitiria:
Mantener a los pacientes en una situacion hemodinamica mas estable
Aumentar la dosis de dialisis y extraccion de volumen y de agua

extravascular pulmonar
Aumentar el aclaramiento de algunas sustancias como citocinas

iInflamatorias

S
Permitiendo aplacar la progresion del fracaso multiorganico
y de este modo se conseguiria una reduccion en la morbi-
mortalidad de este grupo de pacientes



Continuous
Renal
Replacement
T herapy

Bellomo R, Ronco C and Mehta R. Nomenclature for

continuous renal replacement therapies. Am J Kidney
Dis 1996;28:52-S7.




CCRT

TECNICAS EXTRACORPOREAS QUE INTENTAN SUPLIR LA

FUNCION RENAL Y QUE
PUEDEN SER IMPLEMENTADAS DE FORMA CONTINUA

MAYOR ESTABILIDAD HEMODINAMICA

MAYOR ELIMINACION DE SAL Y AGUA

MAYOR CONTROL METABOLICO: ELIMINACION DE UREA
PROGRESIVA

BAJO VOLUMEN SANGUINEO EXTRACORPOREO Y MENOR
ACTIVACION DEL COMPLEMENTO

ACLARAMIENTO DE MEDIADORES INFLAMATORIOS (BENEFICIOS EN
SEPSIS - ARDS)

MEJOR PRESERVACION DEL FLUJO CEREBRAL



INDICACIONES

SOBRECARGA DE VOLUMEN Criterios especificos no definidos

(respuesta minima o no respuesta a 160 mg de
furosemida oequivalente)

HIPERKALEMIA Criterios especificos no definidos

(k > 6.5 mmol/l 6 aumento de niveles rapidamente
progresivo)

ACIDOSIS METABOLICA Criterios especificos no definidos
(pH < 7.1 0 acidosis metabolica progresiva)
SIGNOS/SINTOMAS DE UREMIA Pericarditis, neuropatia, alteracion del nivel de
conciencia.
HIPERAZOTEMIA ASINTOMATICA Criterios especificos no definidos
(200 mg7dl de urea 6 33 mmol/L 6 BUN 80-100 mg/dl)
OLIGURIA/ANURIA Descartada obstruccion, correcta expansion de

volumen, administracion de diuréticos de asa,
vasodilatadores renales o inotropos.

Palevsky. Crit Care Clin 21 (2005) 347 - 356



Hemodialisis continua arteriovenosa en el
fracaso renal agudo con fallo multiorganico

R. I. Muiioz*, F. ]. Gainza*, G. Garcia-Frauzkin®, S. Zarraga*, ). R. Iruretagoyena**, R. Muiiiz* e |. Lampreabe*
* Senvicio de Nefralogia. ** Senicio de Cuidados Intensivos. Hospital de Cruces. Bilbao. NEFROLOGIA. Vol. XI. Nam. 4. 1991

15 pacientes REQUERIAN HD

SDMO + Falla Renal Aguda [, INCAPACES DE TOLERAR INESTABILIDAD

HEMODINAMICA

TODOS RECIBIAN VASOACTIVOS

O L <> 0

RAMA ARTERIAL: A. femoral

filtro Sin bomba

RAMA VENOSA: V. femoral



Hemorragia

sy Ventilacion  Drogas . . Dias de Previa Durante .
Caso Sexo Edad Etiologia del FRA asistida vasoactivas Ictericia ~ phcay  HDCAV HDcAy  Evolucion
1 \Y 69  Postoperatorio cancer gastri- + Dopamina, No 4 Digestiva Digestiva Fallece
co, bajo gasto cardiaco, sep- dobutamida
sis de origen mdltiple, ami-
noglucosidos
2 M 56  Sepsis urologica - Dopamina No 7 Digestiva Fallece
3 \Y 65  Sepsis de origen milltiple, + Dopamina No 12 Digestiva Digestiva HD
aminoglucoésidos, bajo gasto :
cardiaco
4 M 32 Postoperatorio hernia crural, + Dopamina No 7 HD
sepsis .
5 v 74  Postoperatorio by-pass aor- + Dopamina No 3 Fallece
tobifemoral
6 Vv 67  Postoperatorio cirugia extra- + Dopamina, Si 9 EXCELENTE Fallece
corporea, shock cardiogénico dobutamida, TOLERANCIA
’ amrinona
7 \Y 62  Politraumatizado, postopera- + Dopamina Si 5 Fallece
postop P
torio aplastamiento craneal,
shock hipovolémico
8 M 63  Sepsis biliar + Dopamina, Si 2 Fallece
dob_utamida,
amrinona
9 M 72 Toéxico medicameéntoso, + Dopamina No 8 Digestiva Fallece
trombosis mesentérica
10 M 44  Sepsis biliar + Dopamina, Si 5 Digestiva HD
amrinona
11 M 64  Sepsis urologica + Dopamina Si 4 Digestiva HD
12 M Postoperatorio ulcus san- + Dopamina No 12 Digestiva Digestiva Fallece
grante .
13 v 53  Postoperatorio pseudoquiste + Dopamina, Si 7 Herida Herida Fallece
per: ps qu pamin.
pancreatico, sepsis de origen dobutamida
muiltiple, shock hipovolémi- ‘
co, aminoglucé-
sidos
14 M 70 Sepsis por hemia crural es- + Dopamina Si 1 0 Fallece
trangulada 73.6 %
15 M 79  Postoperatorio cancer gastri- + Dopamina Si 18 ' Fallece

co, sepsis, aminoglucosidos

M= mujer; V = vardn; HDCAV = hemodiafiltracion continua arteriovenosa; HD = hemodiilisis convencional.



Timing - inicio de CCRT

Effect of Timing of CRRT Initiation on

Outcome
Gettings et al. Intensive Care Med 1999

All Early Start (Bun=45) Late Start (Bun=95) P val
Hospital LOS (days) 50.3 (43.4) 46.2 (37.0) 53.0 (47.4) 0.46
Duration of CRRT (days) 19.2 (16.9) 17.7 (15.1) 20.2 (17.5) 0.45

Number of CRRT (days)  18.8 (16.3) 17.6 (15.2) 19.6(20.2) 0.55

Survival (%) 28.0% 39% 20.3% 0.04

Recovery of renal function(%) 96.4 100 91.6 0.25



Timing - inicio de CCRT

Effect of BUN at CVVH Initiation on Survival Menores niveles BUN
Ronco et al. Lancet 2000 Inicio precoz CCRT

Blood Urea Nitrogen (mg/dl)

80
70
60
50

40
30
20
10

BB Survivors [ Non Survivors

p < 0.01 p < 0.01 p «0.01

L

Group 1 Group 2 Group 3




Timing - inicio de CCRT

Timing of RRT Initiation:

Effect on Outcome
Bagshaw et al, J Crit Care 2008

Timing of Initiation Crude Mortality(%) OR Death
Early (< 2 days) 58.9 1.00
Delayed (2-5 days) 62.1 1.19
Late (> 5 days) 72.8 2.20*

* Significantly greater than Early group



Timing - inicio de CCRT

Timing of Initiation of Dialysis in Critically

Il Patients with Acute Kidney Injury
Liu, Clinical JASN 2006; 1: 915-919

Timing to start
RRT based upon Survival 14 day = Survival 28 day

BUN
Early: BUN<76 mg/dl 80% 65%
Late: BUN >76 mg/dl 75% 59%

RR death (late): 1.85



Timing of RRT Initiation: Meta-Analysis

Seabra et al, AJKD 2008
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CCRT - Outcome

Q&N:;;“':& Depurtnwnt of Veterans Affuirs
% \:Z'Z‘* 4/ COOPERATIVE STUDIES PROGRAM

A
\

ACUTE RENAL FAILURE

TRIAL

NETWORK

Intensity of Renal Support for Acute Kidney Injury
in the Critically Il




*Primary Hypothesis:

* Intensive renal support in critically ill patients with AKI
decreases mortality as compared to a less-intensive
management strategy

*Secondary Hypotheses:

* Intensive renal support in critically ill patients with AKI:
* Shortens the duration of AKI

+ Decreases the incidence and duration of non-renal complications
* Intensive renal support is cost effective

Selection of Modality: Initiation of Therapy

Intermittent
Hemodialysis




Management Strategy
Intensive Less-Intensive

Hemodynamically Stable Patients

IHD* Bxfweek Ixfweek
Hemodynamically Unstable Patients

CVWHDF 35 mL/kg/shr 20 mL/kg/hr

SLED* Bxfweek xfweek

*target Kt/V: 1.2-1.4 per treatment

Protocol RRT was continued for 28 days or until:
* Recovery of renal function,
» Withdrawal of life-sustaining therapy or
* Death
* Discharge from acute care

Assessment of recovery of renal function:

* If urine volume >30 mL/hour, 6 hour timed urine collections obtained
for assessment of creatinine clearance

{Zreatinine Clearance Management of RRT
< 12 mbL'min Continue ERT

12-20 mbLfmin Clinician judgment

=20 mLimin Discontinue RET




Acute Reval Fanue
Te

N

4340 Patients were screened

\J

3216 Were excluded
1595 Failed to meet one or more inclusion

criterion

1034 Met all inclusion criteria and at least

one exclusion criterion

587 Were unable or declined to provide

consent

1124 Underwent randomization

l

\

J

563 Were assigned to intensive
therapy

561 Were assigned to less-
intensive therapy

18 Were withdrawn from therapy

4 Patients withdrew consent

2 Surrogates withdrew consent

3 Were withdrawn by physician

2 Were transferred to another
acute care hospital

4 Underwent randomization in
error

3 Had other reasons

i

\

J

11 Were withdrawn from therapy

3 Patients withdrew consent

3 Surrogates withdrew consent

1 Was withdrawn by physician

1 Was transferred to another
acute care hospital

1 Underwent randomization in
error

2 Had other reasons

563 Were included in per-protocol
analysis of 60-day mortality
{2 were lost to follow-up for
mortality; analyzed as alive)

561 Were included in per-protocol
analysis of 60-day mortality
(3 were lost to follow-up for
mortality; analyzed as alive)




The NEW ENGLAND
JOURNAL o MEDICINE

ntensity of Renal Support in Critically Il Patients C C RT - O u tC O m e

with Acute Kidney Injury
TheVa/NiHAwie ke N Engl) Med 2008;359.

Odds Ratio: 1.09
95% Cl: 0.86-1.40 NO DISMINUYO MORTALIDAD

P=0.47 SI ACELERA RECUPERACION

0.8

Intensive — 53.6%

o
>

Less-Intensive — 51.5%

o
=

=3
N

£
g
©
£
Fo]
:
)
%
o

15 20 25 30 3B 4 45 50 55 60
Time Since Randomization (Days)

Intensive renal support did not decrease mortality,
accelerate recovery of kidney function, or alter the rate of
non-renal organ failure.




CCRT - Outcome

Survival by Dialysis Modality in Criticallv 11 Patients with
Acute Kidney Injury Cho et al. JASN 2006

CCRT vs. IRRT

No diferencia en
mortalidad

Relative hazard

01 Unadjusted
|l Covariate-adjusted
| Covarlate + propensity sc ore-adjusted

Odds Ratio for CRRT Other significant
Outcomes (95% CI n values |variables

Hospital survival 1.005 (0.673 - 1.502) 18 variables™

Dialysis-free hospital survival | 0.805 (0.523 - 1.238) 14 variables™™

In-hospital renal recovery
among survivors . . . »n=0.0008 |6 variables™""




CCRT - Outcome

CCRT vs. IRRT |:> Mejoria significativa

0 Unadjusted
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m Covariate + propensity score-adjusted
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Inensive Care Med
DOL 10, 10078001 34-007-05090-6

Max Bell Continuous renal replacement therapy C C RT - O U tC O m e
Fredrik Granath is associated with less chronic renal failure

Staffan Schon

Anders Ekbom than intermittent haemodialysis after acute
Claes-Roland Martling renal failure

Menor incidencia
JREUER B
permanente

Cumulative incidence of permanent renal failure (%)

Time (years)




CCRT - Outcome

RECUPERACION RENAL EN SUPERVIVIENTES DE ARF

Study Modality % recovering renal
function

SUPPORT IHD* 67%"**

Morgera et al. CRRT 90%

Ronco et al. CRRT 90%

Mehta et al. IHD 59%

CRRT 92%
BEST Kidneyt IHD 65%

CRRT 89%




2008 SCCM Guidelines on
Sepsis & CRRT

® CRRT &IHD are equivalent in patients with severe sepsis and ARF — Grade 2B

® CRRT can be used to facilitate management of fluid balance in hemodynamically
unstable septic patients — Grade 2D

* 2 meta-analyses report no difference in hospital mortality; to date 4 prospective,
randomized trials found no significant difference in mortality

® No current evidence to support use of CRRT in Sepsis without ARF

®  Only 2 prospective studies have reported better hemodynamic tolerance — no regional
perfusion improvements or survival benefit

® 2 studies reported significant improvement with fluid management goals
® ATN TrialinUS

® RENAL Trial in Australia and New Zealand



HEMODYNAMIC TOLERANCE:
HEMODIAFE TRIAL

Continuous venovenous haemodiafiltration versus

intermittent haemodialysis for acute renal failure in patients
with multiple-organ dysfunction syndrome: a multicentre
randomised trial

Christophe Vinsonneau, Christaphe Carnus, Aloin Combes, Marie Alyette Costa de Beay n:fgi]ruf. Kada Klouche, Thierry Boulain, Jean-L ouis Pallot,

Jean-Daniel Chiche, Pierre Taupin, Paul Landais, Jean-Frangois Dhainaut, for the Hemodiafe Study Group*

Sesiones de IRT complicadas con hipotension

~ 39 %



Perfiles de control de la azotemia

6
Time (day) Liao et al, Artif Organs 2003




CONTROL METABOLICO
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Correccion de la sobrecarga
hidrica

Mean percentage fluid overload

Correction of Fluid Overload: CRRT vs IHD
PICARD Group, ASN 2008




BUN (mg/dl)

POSTDIALYTIC REBOUND in HD
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“ " PACIENTE CRITICO CON
INSUFICIENCIA RENAL AGUDA

ESTIMACION DEL PRONOSTICO

Dr. Alberto Diaz Seminario

MEDICO ASISTENTE UCI-l HNERM ESSALUD
Sociedad Peruana de Medicina Intensiva

Extracorporeal Life Support Organization



