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CONCEPTO KT/V

K= clearence filtro

T= tiempo (min)
V=Vol distribucién
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Modelo de cinética de la urea

V = 40 litros
BUN = 80, 70, 60 ...mg/dI

Kxt

BUN = 0 mg/dl
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Efecto del secuestro de urea en la caida del BUN intradialitico
(inbound) y del ascenso post-dialisis (rebound).
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La injuria de la microcirculacion es el motor de la sepsis

Comorbidity . Time
Genetics ) ; Therapy

Circulatory shock + inflammation -
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Crit Care 2005; 9(suppl 4): S13

Hemofiltracion en IRA: dosis renal vs. dosis de sepsis
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En cada grupo 11-14% de los pctes. tenian sepsis y existia una

direct. lacion entre dosis HF y s.v. aun sobre 35 mi/kg/h.
lirecta correlacion entre dosis HF y s.v. aun sobre 35 mi/kg/! Ronco, Lancet 2000
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Cual es el paramero clave de la HFAV?
» alta tasa de ultrafiltracion

e reduccidn de la temperatura corporal

e caracteristicas de la membrana

* inicio precoz

La precocidad de inicio de la HFAV influye en la evolucion

Table 1. Characteristics at baseline of 20 patients with refractory septic shock treated with short-term high-volume hemofiltration (STHVH)

Age Bilirubin ~ APACHE Timing® Weight Dose®

No.  (Yrs) Disease Bacteria (mmol/L) I Gender  (Hrs) (kg)  iL/kg) Response® Survival

1 73 Peritonitis (diverticulitis) E. coli 93 30 F 3.2 60 0.58 Y Y
2 70 Community-acquired pneumonia Klebsiellx 163 23 F 135 73 048 Y Y
3 32 Multiple trauma + seplic shock (line  Serratia 143 35 M 1.5 66 0.53 Y Y

sepsis)
4 35  Mulliple trauma + aspiration S. aureus 111 25 M 6.75 75 46 Y Y
pneumaonia

5 32  Community-acquired pneumonia S. aureus 45 37 M 2.75 65 0.53 Y Y

6 48  Septic shock + urinary tract infection E. coli 02 33 M 4 T4 0.44 Y Y

7 52 Toxic strep syndrome Streptococcus 165 34 F 16.5 67 .52 Y N

& 66  Pneumonia + pleural abscess Pseudomonas 85 31 M 12 63 0.55 Y N

4 51 Pneumania Legionefla 45 34 M 425 54 064 Y Y
10 73 Pneumonia + meningilis Pneumococcus 50 29 F B.25 57 61 Y Y
11 51 Septic shock + urinary tract infection Enferococcus 68 30 F 6.5 67 0.52 Y Y
12 69  Peritonitis + diverticulitis E. coli 158 25 M 12.25 89 0.39 N N
13 75 Peritonitis (leaking anastomosis) E. coli 85 27 F 18 T4 044 N N
14 31 Septicemia + pneumonia Pneumo 136 37 M 20.25 76 046 N N
15 31  Seplicemia + pneumonia Pneumo 102 28 F 15 i) 44 N N
16 49  Septicemia + meningitis Pneumococcus 49 35 M a 81 0.43 N N
17 71 Community-acquired pneumonia E. eoli 154 36 M 13.75 &7 0.40 N N
18 70 Leaking anastomoesis + peritonitis E. coli 89 31 M 7.25 a1 .38 N N
19 74 Nosocomial pneumonia Pneumococcus 67 28 F 17 85 041 N N
200 68  Leaking anastomosis + peritonitis Enterococcus 104 35 F 10.25 112 031 N N

no.

APACHE, Acute Physiology and Chronic Health Evaluation; E. colf, Escherichia coli: 5. aureus, Staphylococcus aureus; F, fernale; M, male; Y, ves; N,

“Timing is defined by the time between intensive care unit admission and the start of STHVH; #dose is defined as the 35-L exchanged volume indexed

to body weight (L/kg of body weight); “response is defined by hemodynamic and metabolic goals attained during the 4 hrs of STHVH.

Respondedores = 7,2+ 5h No-respondedores = 13,6 + 4 h
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Table 1. Characteristics at baseline of 20 patients with refractory septic shock treated with short-term high-volume hemofiltration (STHVH)

La dosis de ultrafiltrado influye en la evolucion

Ade Bilirubin ~ APACHE Timing* Weight Dose®

No.  (Yrs) Disease Bacteria (mmol/L) 1 Gender  (Hrs) (kg)  (L/kg) Response” Survival

1 73 Peritonitis (diverticulitis) E. coli 9 30 F 325 600 0.58 Y Y
2 70 Community-acquired pneumonia Klebsiella 163 23 F 125 73 0.48 Y Y

3 32 Multiple trauma + seplic shock (line  Serrafia 143 35 M 15 66 0.53 Y Y

sepsis)
4 35  Multiple trauma + aspiration S. aureus 111 25 M 6.75 5 0.46 Y Y
pneumonia

[ 32 Community-acquired pneumonia 8. aureus 45 M 65 0.53 Y Y

6 48  Septic shock + urinary tract infecion  E. calf 92 M 79 0.44 Y Y

7 52 Toxic strep syndrome Streptococcus 165 F 67 0.52 Y N

8 66 Pneumonia + pleural abscess Pseudomonas 85 M 63 0.55 Y N

9 51  Pneumonia Legionella 45 M 54 0.64 Y Y
10 73 Pneumonia + meningitis Prneumococcus 59 F 57 0.61 Y Y
11 51  Septic shock + urinary tract infection Enferococcus () F 67 0.52 Y Y
12 69 Peritonitis + diverticulitis E. coli 158 M &89 0.39 N N
13 75 Peritonitis (leaking anastomosis) E. cali 85 F 79 .44 N N
14 31 Septicemia + pneumonia Prneumococcus 126 M 76 0.46 N N
15 31 Septicemia + pneumonia Prneumococcus 102 F 8 0.44 N N
16 490 Septicemia + meningitis Prneumococcus 49 M 81 043 N N
17 71 Community-acquired pneumonia E. cali 154 M 87 0.40 N N
18 70 Leaking anastomosis + peritonitis E. cali 89 M a1 038 N N
19 74 Nosocomial pneumonia Prneumococcus 67 F 17 85 0.41 N N
20 68 Leaking anastornosis + peritonitis Enteracoccus 104 F 10.25 112 0.31 N N

APACHE, Acute Physiology and Chronic Health Evaluation; E. cali, Escherichia calf: S. aureus, Staphylococcus aureus; F, fermale; M, male; ¥, ves; N,

no.

“Timing is defined by the time between intensive care unit admission and the start of STHVH; ®dose is defined as the 35-L exchanged volume indexed

to body weight (L/kg of body weight); “response is defined by hemodynamic and metabolic goals attained during the 4 hrs of STHVH.

Respondedores = 0,53+0,1 (L/kg)

No- respondedores = 0,41+0

No existe diferencia en gravedad o latencia entre R vs. no-R

Casz Age  Gender Disease Bacteria Initial antibictic therpy APACHE SOFA BEA TAP HVHF Delay HD Response Survival
o, (years) 1 (mmHg) (1) ) ()
1 31 M Prenmonia, ARDS E cloacae 25 4 183 12 4 6 1] Yes Yes
A. fumigatus "
2 ] M Hantavirus Cel ne + 29 13 195 11 2 4 7 Yes Yes
metronidazola? —
3 4 F 5. preumoniae Imipenem + 27 17 L& 17 3 [ 0 N Yes
vancomicyn —
4 Al F Escherichia coli Cefolaxime 28 18 2m 10 1 £l 8 Yas Yas
5 16 F Escherichia coli Imipenem + 24 12 200 18 E) 3 a Yes Yes
3 e o oy
& 59 M Bowel obstructicn. Escherichia coli Cefolaxime + 21 10 2o 21 3 3 a Yes Yes
coronary heart dis
T &l M Escherichia coli 28 12 217 15 1 2 0 N Yes
uratheral
a 37 M Streplocoocal oxi S.group A Penicillin + 24 1 13 1 2 4 Nor Yas
shock, pneumonia clyndamicim
9 4 F Orhitary mucommycosis,  Zvgomyceter spp i 2 13189 9 1 5 6 Yes Yes
Pancylopenia g
b 74 F Colonic Escherichia coli 28 3 197 21 1 3 7 Yes Yes
perforation
I 77 M Preumonia, ARDS, 30 0 207 16 1 2 1] Yes Yes
retroperit ematoma
12 54 M Prenmonia, systemic Candida albicans Cefotaxime + 29 13 181 11 1 L&l 0 Yes Yes
candidiasis metronidazole
1317 M Febrile neutropenia, MRSA Imipenem + 29 17 192 16 2 4 a No No
non-Hodgkin lymphoma vancomicin
14 37 F Meningococcemia, N. meningilicls Ceflriamone 28 15 199 16 4 a a No No
SLE
15 59 F Mesenteric ischemia, K. prewmoniae Cefolaxime + 25 15 LET 16 2 2 0 No Ko
pemmonia metronidazole®
168 75 M Acute cholecyslitis, Adlcoltores negatives  Cefolaxime 4+ 26 a 200 16 1 4 [ No No
ARDE metronidazole
17t 49 F All cultures negatives  Piperacillin, 26 13 183 14 1 5 a No No
terbactam
18 a6l M , Enteracoceus spp Cefolaxime + 27 14 194 12 1 4 a No No
chronic liver failure metronidazole?
1t 77 M Acute cholecystitis E eoli, “efols 27 13 189 23 2 3 4 Yes Wl
Enterocaceus spp
200 53 M Acule cholecystitis, Al cultures negatives 17 4 220 24 4 2 10 Yes Nl

pancreatitis, MODS

metronidazole

2 [nitial empiric antibiotic therpy had to he changed according ta bactericlogy ® Postopertive patient. © Patient attained respander criteria after first HVHF 4 Late death by
astrointestin

bleedding

Cornejo, ICM 2005
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antibioticos

Concentracion plasma vancomicina
v/s cantidad removida por HF

CVVHF, vancomycin 1000 mg as first dose

Concentration {mg/L)

40 500

400

30

Plasma concentration

=]

20 Amount removed by UF

Amount removed (mg)

Qb 200 ml/min,

Quf 1500 ml/h,

0 L R o post-dilucién,
PAN69.

0 2 4 6 8 10 12 14 16
Time {hours}
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Cinética de vancomicina durante HFAV

pre-dilution replacsment post-dilution replacement
blood pump
¥
$ ANB filter I—: »
arterial sampling port venous sampling part

ultrafilirate sampling port -»

ultrafilirate

Uchino, ICM 2002

Clearance de vancomicina y S.C. durante HFAV:
impacto de la pre-dilucion

e 7 pacientes con shock séptico y FOM.

e HVHF (6 L/h reposicion) en proporciones variables pre y post-dilucion.

¢ Reposicidn inicial pre-filtro (6 L/h pre-dilucidn).

« Dosis inicial de vancomicina: 1 g/dia.

e Muestras pre-filtro, post-filtro y desde el ultrafiltrado a los 5 min del inicio de la HF.
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Uchino, ICM 2002
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La depuracion de citoquinas depende no solo del tamaiio
del poro sino de la reposicion

60 O OHr

50 @ 2Hr 1L/h

40 @ aHr

b B i == W ===

a IL-1 IL-6 IL-8 IL-10 TNFa Ab

0 CHr

0 2Hr 6 L/h

IL-8 IL-10 TNFa Ab

b IL-1

Fig. 2 Clearances of cytokines and albumin at (A) 1 h ultrafiltra-
tion and (B) 6 I'h ultrafiltration. The clearances of all cytokines
were significantly improved by an increase of ultrafiltration rate
from 1 Vh to 61h (p<0.01). There was no imcrease m albumin
clearance between 1 I'h and 6L'h (p=0.91)

Uchino ICM 2002

La HFAV afecta los niveles plasmaticos de vancomicina

Paciente 1 Paciente 2
nivel Oh (ug/ml) 34.7 10,8
nivel post-12h 9.7 3,7
% de reduccion 72,0 65,7
creatinina Oh (mg/dl) 1,56 2,31
BUN (mg/dl) 35 39
Diuresis (ml/24h) 132 70

La reducion en los niveles plasmaticos fue 68,9% después de 12 h de
HFAV. La contribucion de la funcién renal endégena fue minima ya
que ambos individuos estaban oligUricos.

07-06-2010
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Prospective evaluation of short-term, high-volume isovolemic
hemofiltration on the hemodynamic course and outcome in patients
with intractable circulatory failure resulting from septic shock

Patrick M. Honare, MD; Jean Jamez, MD; Michel Wauthier, MD; Patrice A. Lee, PhD;
Thierry Dugernier, MD; Bruno Pirenne, MD; Genevieve Hanique, MD; James R. Matson, MD

CCM 2000

High-Volume Hemofiltration
Atfter Out-of-Hospital Cardiac Arrest

A Randomized Study

lvan Laurent, MD,* Christophe Adrie, MD,t Christophe Vinsonneau, MD,* Alain Cariou, MD,*
Jean-Daniel Chiche, MD,* Alice Ohanessian, MD#$ Christian Spaulding, MD,$ Pierre Carli, MD,§
Jean-Francois Dhainaut, MD, PHD," Mehran Monchi, MID*

Paris and Saint Denis, France

OBIECTIVES The study examined the effect of isovolumic high-volume hemofiltration (HF) alone or
combined with mild hypothermia (HT) on survival after out-of-hospital cardiac arrest
(OHCA) with initial ventricular fibrillation or asystole.

BACKGROUND Global inflammation in response to whole-body ischemia-reperfusion is common after
OHCA and may worsen the overll prognosis.

METHODS Sixty-one patients admitted between May 2000 and March 2002 in the intensive care units
of two hospitals in France were randomized to one of three groups: control, HF {200 m1/kg/h
over 8 h) o HE+HT (32°C for 24 h) induced by cooling the HF su[‘srirurhm
supportive care was provided in all three groups. The primary end point was survival with a
follow-up time of six months. The effect of HF on death by intractable shock was the
secondary end point.

RESULTS The six-month survival curves of the three groups were significantly different, with better
survival in the HF group (p = 0.026) and in the HF+HT group (p = 0.01R). After
adjstment on baseline characteristics of cardiac arrest, HF (with or without HT) was
associated with improved survival (logistic regression odds ratio, 4.4; 95% confidence interval
[CI], 1.1 to 16.6). Compared to Lonnol group, the relative risk of death by intractable shock
was 0.29 (95% CI, 0.09 to 0.91) in the HF+HT group and 0.21 (95% CI, 0.05 to 0.85) in
the HF g group.

CONCLUSIONS The HF may 1111|.11me the overall prognosis after resuscitation from OHC A. Combination of
HF with mild HT is feasible and should be evaluated in larger trials. (J Am Coll Cardiol
2005;46:432-7) © 2005 by the American College of C: udmloﬂ} Foundation
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Caracteristicas generales de los pacientes

Table 1. Baseline Characteristics of the Patients

Control Group HF Group HF+HT Group
Characteristic (n=19) (n = 20) (n = 22) p Value

Age, yrs 58 [53-64] 52 [47-59] 56 [50-70] 0.18
Female gender, n (36) 4(21) 4 (209 4 (18) 0.97
Arrcst witnessed, 1 (96) 19 (100) 20 (100) 22 (100) 0.99
History of coronary heart disease, n (3) 2(11) & (30) 3(14) 0.22
Interval between collapse and first attempt at 4 [2-8] 5 [2-10] 4 [2-7] 0.79

resuscitation (min)
Interval between first attempt at resuscitation and 14 [10-15] 25 [10-38] 16 [8-25] 011

restoration of spontaneous circulation {min)
Asystole as the initial cardiac rhythm, n (%) 5 (26) 5(25) 6 (27) 0.98
Number of shocks 3 [1-5] 3 [1-7] 3 [1-4] 0.38
Dose of epinephrine during resuscitation 1[0-3] 6 [0-11] 3 [0-4] 0.09
Hypotension requiring continuous epinephrine on 4(21) & (40) 6 (27) 041

hespital admission, n (%)
Acut dial ini " (061 A Q45

Tcmpcm‘ru.rc at ICU admission (°C)
Temperature 4 h after ICU admission ("C)

35.7 [34.9-36.3]
37.4 [37.1-3B.4]

36.0 [35.3-36.5]
37.3 [36.0-37.9]

9141 0
36.0 [34.7-36.3] 0.60
31.7 [31.5-32.4] 0.0001

Continnous variables are reported as (medians) and [interquartile ranges]. Categorical variables are reported as counts and percentages.
HF = high-volume hemofiltration, HT = hypothermia; ICU = intensive care unit.

Laurent, JACC 2005

En 21 pacientes con FRA en UCI se subestimo el Vurea

en 23 + 18.2%.
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Fig. 2. Distribution of V¢, and total body water (TBW) by D20 ac-

cording to body weight.

Ikizler T. Kid Int. 2004;65:725-732

07-06-2010

16



07-06-2010

.
z
2
@
e
&
-
z
2
]
B
s
a
1
=
o«
o«
5

0.00
0.00 0.25 0.50 0.75 1.00 "1.25 1.50 1.75 2.00
Kt/v

17



