-~
-

zzu@ﬁ%mm@nm&zﬂ 2

LR =
#

ZF8




LY

E L IE FRiE N TE SR E BLEE

1 [E] 14 /=5 $ 4> 6.5mmol/L <0.3ml/kg/h & 24hsk & FhR12h

I FR & & >27mmol/L AKIEE Z B EIRERIS
3 I 2 TE A MBS o BB PH<7.15 MM ENEBAFEE
% 1 21 TF Ho B AR R 325 - S Lk Y BREXRBE: DAL, K, HERT,

A R A S g PR RRBIE L
PR AR & T 7 MO PR BR L 5 R M AR E

GRE R LA w2
REEFERMEISRE BN

= S AEF0 B B 7 — B I fiF FENRFERNSEFR




e NEW ENGLAND
JOURNAL of MEDICINE

Intensity of Renal Support in Critically IlI Patients
with Acute Kidney Injury

The VA/NIH Acute Renal Failure

This article (10.1056/NEJMoa0802639) was
published at www.nejm.org on May 20,
2008,

M Engl ] Med 2008;359.

Copypnght &) 2008 Massachusetts Mealcal Sodefy.
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Mwm Strategy

SOFA CV “anvenu Intensive
0-2 IHD ox/week
(target Kt/V: \
1.2-1.4/tx) -
.
\
3-4 CVVHDF 35 mL/kg/hr
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Cochrane Database Syst Rev

2007: CDO03773.

Hemodynamic instability: RR 0.48; 0.10-2.28; n = 205)
Hypotension: (RR 0.92; 95% C1.0.72-1.16; n = 514).
Mean arterial pressure at the f the treatment:

CRRT vs IHD (mean deviaa\’tlT/S% Cl 1.41-9.29; n
= 112) -

Number of patients requiring escalation of
vasopressors: CRRT vs m0.49; 95% Cl1 0.27-0.87; n
= 149)




RRT-CRRT\vs. IDH S IcU

—-

N w L
o o o
T T T

-
o
T

Dialysis Dependence (%)

0 1 1 1 1 1
0 20 40 60 80 100 120

Treatment with CRRT (%)

Uchino S. Choice oftherapy and renal recovery. Crit Care Med 2008; 36[Suppl]: S238-S242.
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Modality
IHD

Table 22. Theoretical advantages and disadvantages of CRRT, IHD, SLED, and PD

Potential setting in AKI
Hemodynamically stable

Hemodynamically unstable
Patients at risk of increased
intracranial pressure

Advantages

Rapid removal of toxins and low-
molecular-weight substances

Allows for “down time” for diagnostic
and therapeutic procedures
Reduced exposure to anticoagulation
Lower costs than CRRT

Continuous removal of toxins
Hemodynamic stability

Easy control of fluid balance

No treatment-induced increase of
intracranial pressure

User-friendly machines

Disadvantages

Hypotension with rapid fluid removal
Dialysis disequilibrium with risk of
cerebral edema

Technically more complex and
demanding

Slower clearance of toxins

Need for prolonged anticoagulation
Patient immobilization
Hypothermia

Increased costs




Hemodynamically unstable Slower volume and solute removal ~ Slower clearance of toxins
Hemodynamic stability Technically more complex and
Allows for “down time” for diagnostic ~ demanding
and therapeutic procedures
Reduced exposure to anticoagulation
Hemodynamically unstable Technically simple Poor clearance in hypercatabolic
Coagulopathy Hemodynamic stability patients

Difficult access No anticoagulation Protein loss
Patients at risk of increased ~ No need for vascular access No control of rate of fluid removal
intracranial pressure Lower cost Risk of peritonitis
Under-resourced region Gradual removal of toxins Hyperglycemia
Requires intact peritoneal cavity
Impairs diaphragmatic movement,
potential for respiratory problems
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p e —d
b = 100 mUmin Qf = 2-8 ml'min : l
Q mi/min Q WiV Blood In v

Qb = 100-200 mVmin Qf = 10-30 mVmin l T D
K=1545124h

Qb = 100200 mVmin Qf = 2-4 mVmin
QF = 10-30 mVmin K = 15451724 h

CVVHDF
—= CVVHDF-SLED

Blood In
/ ‘PE.PF .
l’F+I)l ‘ Blood In v CPF-PE ,
Qb = 100-200 mVmin Qf = 10-30 mVmin Blood In !

Qd = 10-30 mVmin K =20-50 L/24h
Qb = 100-200 mVmin Qf = 2-8 mVmin l
Qd = 50-200 mlUmin K =40-60 L/24 h
Diffusion+Coavection (Back Filtration) Qb = 100-200 mUVmin  Pf = 20-30 mVmin

Can be coupled with CVVH or CVVHDF

CHP

3 —_—
Adsorbent
Blood In

Y
e HVHF

Blood In / e

Qb = 100-200 mlmin Blood In
Can be coupled with CVVH or CVVHDF Plasma Ad

Qb = 100-200 mlmin Pf = 20-30 mVmin
Can be coupled with CVVH or CVVHI/F

Qb = 200-300 mlfmin  QF = 50- 100 mlmin
K =60-120 L/i24 h
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The Larieét 2006 CRRT vs IcuU

| Eonénuous |

Intermittent

haemodialysis venovenous p value

(n=184) haemofiltration

B (n=175)

Hypotension® 72 (39%) 61 (35%) 0-47
Bleeding event! 13 (7%) 12 (7%) 0-89
Thrombocytopenia 22 (12%) 31 (18%) 0-12
Hypoglycaemia 12 (7%) 7 (4%) 0-42
:ypophosphataenn 13 (7%) 14 (8%) 0-71
Hypothermia 10 (5%) 31 (17%) 0R10]0]0)5)
Arrhythmia 18 (10%) 9 (5%) 0-15
Catheter infection 2 (1%) 3 (2%) 0-95

2013/8/12



B E ST\% n ey Intensive care medicine. (2007)
—

Hypotension
Bleeding

Indwelling vascular catheter sites

Intra-abdominal
Gastrointestinal
Nostril

Sternal wound
Others 2
Arrhythmia
Atrial fibrillation

Supraventricular tachycardia

Cardiac arrest
Bradycardia
Ventricular tachycardia
Atrial flutter
Ventricular fibrillation

2013/8/12

188/1000 (18.8%)
33/997 (3.3%)

13/997 (1.3%)

3/997 (0.3%)
3/997 (0.3%)
3/997 (0.3%)
3/997 (0.3%)
8/997 (0.8%)

43/1000 (4.3%)

24/1000 (2.4%)
7/1000 (0.7%)

4/1000 (0.4%)
3/1000 (0.3%)
3/1000 (0.3%)
1/1000 (0.1%)
1/1000 (0.1%)
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Complications of continuous renal replacement therapy in
critically ill children: a prospective observational evaluation study
Maria J Santiago?, Jests Lopez-Hercel, Javier Urbano!, Maria José Solanal, Jimena del Castillo],
Yolanda Ballesterol, Marta Botran! and Jose Maria Bellon2 Critical Care 2009, 13:R184

Hm174 children treated with CRRT*
W13 (7.4%) presented problemsiof
BEmore common in children unde
those weighing less than 1

BHypotension on'connection to CRRT was

detected In
HClinically significant hemorrhage occurred in 18 patients

(10.3%);,

us catheterization
months of age and In
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Table 2 (Continued)

Risk factors of hypotension during connection of CRRT in children

Dose of adrenaline

> 0.6 ng/kg/min

> 0.6 ng/kg/min

12 35.3 32 29.4 0.513
Filter surface <0.3 m?2 >0.3 m2

21 333 32 24.4 0.586
Extracorporeal circuit volume/weight of patient > 5 ml/kg <5 ml/kg

36 32.1 10 22.2 0.217
Mortalilty Yes No

24 38.7 29 26.4 0.095

ALT = alanine transferase; CRRT = continuous renal replacement therapy; MAP = mean arterial pressure; PELOD = pediatric logistic organ
dysfunction; PIM = pediatric index of mortality; PRIMS = pediatric nsk of mortality; SD = standard deviation.

2013/8/12




U

Hypotension Mo hypotension P
Mean sD Mean sD
Age (months) 53.4 67.5 50.0 61.4 0.694
Weight (kg) 18.1 19.8 16.9 17.3 0.910
PRISM score 16.8 16.5 21.6 258 0.650
PIM score 10.1 13.4 10.9 16.8 0.874
PELOD score 28.7 30.2 20.7 22.7 0.204
Number of failed organs 3.2 1.2 2.8 1.1 0,139
Lactic acid {mmal/L) 3.2 3.3 3.0 3.8 0.367
Arterial pH 7.32 012 7.31 0.10 0.241
MAP {rmmHg) 58.2 14.8 62.9 202 0.124
Dose of adrenaline (pug/kg/min) 0.4 0.5 0.57 1.3 0.734
Dose of dopamine {ug/g/min) 9.1 6.8 9.0 8.6 0.932
Initial creatinine (mg/dL) 1.4 1.1 1.5 1.3 0.491
Initial urea {mg/dL) 79.2 61.4 86.2 50.6 0.236
ALT (LI/L) 523.5 1261.7 71.0 112.5 0.212
Billirubine {mg/dL) 1.8 1.6 1.8 24 0.667

Evtracarmarasl st valnime fwaimabt of maticet Gl e 5 48 e e =} i S



Circuit Start during Continuous Renal
Replacement Therapy in Vasopressor-Dependent

Patients: The Impact of a Slow Blood Flow
P rOtO COI Blood Purif 2011;32:1-6
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Circuit Start during Continuous Renal
Replacement Therapy in Vasopressor-Dependent
Patients: The Impact of a Slow Blood Flow

PI'OtOCOI Blood Purif 2011:32:1-6
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Circuit Start during Continuous Renal
Replacement Therapy in Vasopressor-Dependent
Patients: The Impact of a Slow Blood Flow
Protocol

Blood Purif 2011;32:1-6
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Fig. 2. Variation in MAP in patients with MAP =50 mm Hg at
CRRT circuit start.
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Fig. 1. Time-related changes in pump speed between “routi ne- pro-
tocol” and ‘slower” CRRT start in adult patients with AKL

Blood Purif 2012;33:52-58
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Recommendation 5.3.1

Proceed without yes . Underlying condition yes use anticeagulation
" : i Impaired coagulation requires systemic > dapted to thi dit
anficoagulation anticoaguiation adapted to this condition

no Mo
Recommendation
i \ 53.3.1.1
Continuous RRT | € > intermittent RRT
% F
o N
Increased bleeding risk Recommendation  Recommendation | Increased bleeding risk
\ J 53.21 5.3.2.1
N VES - Jos
Contraindications Contraindications Heparin PmtE,:EEd 'uu:tl][put
for citrate for citrate anticoagulation
no yes na YE3

¥

Regional citrate ] |Procsed without
anticoagulation anticoagulation

Regional citrate

anticoagulaiion Heparin
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Fig. 1. Frequency of cardiovascular events and mean number of hypo-

tensive episodes per 24 hours before the end of the study in patients
with acute renal failure treated with bicarbonate-buffered (Il; RF-bic;

N = 61) and lactate-buffered ({; RF-lac; &N = 56) replacement fluids
during continnous venovenous hemofiliration (CVVYH).

KI 2000 58: 1751



CHAPTER 5.7: BUFFER SOLUTIONS FOR
RRT IN PATIENTS WITH AKI

5.7.1: We suggest using ,
, as a buffer.in dialysate and
replacement fluid for RRT in pahe\nts with AKI. (20C)

5.7.2: We recommend usiﬁ}g onate, rather than
lactate, as a buffer in dialysate and replacement
fluid for RRT in patients with AKI and circulatory

shock. (1B) —
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al of Kidney Diseases
1, Pages 173-178, July 2001.


http://www.ajkd.org/issues?issue_key=S0272-6386(00)X0012-1
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