Eliminacni metody —
klasifikace a vyuziti na ICU
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* AKI = Acute Kidney Injury
* jizne ARF |
* ARF = Acute Renal Failure

. ale také Acute Respiratory Failure

Clinical Practice Guidelines

KDIGO Clinical Practice Guideline for Acute Kidney Injury
( 2.6M1)
1.3M8)
302K8)
In cking this documertt, the following format should be used: Kidney Dusase: Improwng

Global Outromes (KDIGO) Acuta Kadnay Inpary Work Group. KDIGO Clinical Practce
Guidsiins for Acute Kidney Injury, Kidney nter,, Suppl, 2012; 2: 1-138
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Skoérovani AKI

RIFLE kriteria AKIN Kriteria

»FR Criteria*  Urine Output Criteria

Modified RIFLE criteria for

Increased SCreat x1.5 or UO < Smlkgh = .
GFR decrease >25% | x 61y AKI classification (AKIN)
High

Sensitivity

Risk
Increased creatinine X1.5 (o < 5ml/kg/h
Increased SCreat 32 | 1j0 < Sml/kg/h OR > 0.3mg/dl <6 bt

Injury or GFR decrease >50% | x 12 1r

Increased creatinine x2 ~ UO <.5Sml/kg/h

Increase SCreat x3 UO < 3mlkg/h x 12 hr

.
_ GFR decrease 75% | « g
) ) x 24 hr or
Failure OR SCreat >4mg/dl | Anuriax 12 hrs -O:‘ Increase creatinine x3 UO < .3ml/kg/h
Aciste rize >0 5mg/dl Hisch or creatinine >24mg/dl  x 24 hr or
L= Il (F) (Acute rise of 205 me/dl)  Anuria x 12 hrs

Loss Persistent ARF** = complete loss Specificity
- of kidney function >4 weeks
K End Stage Kidney Disease
ESKD A

Modified according to Mehta R et al, Crit Care 2007

0,3 mg/dL = 26,5 umol/L
0,5 mg/dL = 44 umol/L
4 mg/dL = 354 umol/L



Implementation Publications Resources Speaker Center

Clinical Practice Guidelines
KDIQQ Guideline for Transplant
Recipients KDIGO Clinical Practice Guideline for Acute Kidney Injury

KDIGO Guideline for CKD-MBD

s B lish (PDF 2.6MB)

KDIGO Guideline for Hep C in CKD e [ ine Appendices A-F (PDF 1.3MB)

KDIGO Guideline for Acute Kidney . vl DF 502KB)

Injury

KDIGO Guideline for In citing this document, the following format should be used: Kidney Disease: Improving
Glomerulonephritis (GN) Global Qutcomes (KDIGO) Acute Kidney Injury Work Group. KDIGO Clinical Practice

Guideline for Acute Kidney Injury. Kidney inter., Suppl. 2012; 2: 1-138.

Participate in the Review Process

Description of Guideline *pDE files require Adobe Acrobat Reader e Adobe |
Development Process DF files require Adobe Acrobat Reader oo ‘

* 5.2.2: We suggest not using diuretics to enhance kidney
function recovery, or to reduce the duration or frequency
of RRT. (2B)

http://www.kdigo.org/



http://www.kdigo.org/

(1-3 mg/kg/min)

* 3.5.1: We recommend not using low-dose dopamine to
prevent or treat AKI. (1A)

e NEW ENGLAN D
JOURNAL o MEDICINE

ESTARLISHED IN 1812 MARCH 4, 2010 VOL, 362 NO.9

1679 pacientu
multicentricka
randomizovana studie
obnova BP

outcome: mortalita

Comparison of Dopamine and Norepinephrine
in the Treatment of Shock
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[ :' [',',- L t
100~ Hazard Ratio (95% Cl)
P=0.07 by log-rank test
ar Type of shock
g - e |
v Hypovolemic L
E "Vt Norepinephrine
g 6. S Cardiogenic________—@—— | |
wv T —— e—— R
‘5 Dopamine " Septlc ——
f W All patients ——
| |
£ - 0.5 1.0 1.5
- -
0 ' r ' . : r , Norepinephrine  Dopamine

0 4 8 12 16 20 24 28
Better Better
Days since Randomization




Acute Renal Failure in Critically Ill Patients
A Multinational, Multicenter Study I JAMA

JAMA 2005, Uchino & BEST Kidney

Prospective observational study, from September 2000
to December 2001 at 54 hospitals in 23 countries

* vice jak 29 tis. paciend,

e 5,7% rozvinulo AKI a 4,3%
vyzadovali RRT

* 30% mélo renalni dysfci pred prijetim na ICU
* nemocnicni mortalita 60%



Acute Renal Failure in Critically Ill Patients
A Multinational, Multicenter Study

Atiologie AKI

septicky 5ok  velké chir. vwkony kardiogenni 3ok  hypovolemie  léky indukované hepatorenalni sy.

Dominantni pricinou AKI na ICU je hypoperfuze
(prerenalni renalni selhani)




RRT = Renal Replacement Therapy

(SLED)

PIRRT | IHD/IHDF
6-12 hod 3-4 hod
denné denné 3-4xt
100-250  200-250  300-350
16-50 200-300  500-800
Qf ml/min 16-50 30-45 70-80

CRRT
24 hod




PIRRT

Problems with terminology
> SLEDD

> slow low efficiency dialysis
> sustained low efficiency dialysis

> EDD
> extended daily dialysis

> Go Slow dialysis
> Hybrid dialysis

»| PIRRT
> Prolonged intermittent renal replacement therapy




IHD/CRRT

bez rozdilu v mortalité a renal recovery

* 5.6.1: Use continuous and intermittent RRT as
complementary therapies in AKI patients. (Not Graded)

e 5.6.2: We suggest using CRRT, rather than standard

intermittent RRT, for hemodynamically unstable patients.
(2B)

e 5.6.3: We suggest using CRRT, rather than intermittent RRT,
for AKI patients with acute brain injury or other causes of

increased intracranial pressure or generalized brain edema.
(2B)



Schwenges ef of. Critcal Cave 2012, 168140
Ietp//ocforem comycontent/ 16/4/R140

(C: CRITICAL CARE

Open Access

RESEARCH

Sustained low efficiency dialysis using a single-
pass batch system in acute kidney injury - a
randomized interventional trial: the REnal
Replacement Therapy Study in Intensive Care
Unit PatiEnts

Table 3 Primary and secondary outcomes.

Monocentricka studie,
232 AKI pacinetd,
Surgical ICU

All (n = 232) SLED (n = 115) CVVH (n = 117) P
Death from any cause by day 90 122 (526 %) 57 (496 %) 65 (55.6 %) 0434
Death from any cause up to 30 August 2009 155 (66.8 %) 76 (66.1 %) 79 (67.5 %) 0.926"*
In-hospital mortality 119 (51.3 %) 57 (496 %) 62 (53.0 %) 0.696**
Mortality in ICU 98 (42.2 %) 49 (426 %) 49 (41.9 %) 0.984**
Mechanical ventilation 205 (88.4%) 101 (87.8%) 104 (88.9%) 0.962**

Recovery of kidney function in days after RRT initiation

BP syst pre-treatment (mmHag) 1248 £ 140 1251 £ 146 1246 £ 135 0.434*
BP syst after treatment (mmHg) 1263 + 164 1283 £ 17.1 1243 £ 156 0.051*
BP diast pre-treatment (mmHg) 60.7 = 103 60.7 + 10.7 60.7 = 100 0.420*
BP diast after treatment (mmHg) 61.1 = 10.7 618+ 113 60.3 £ 102 0.250*
Hypotensive episodes 16+ 15 15+ 14 18+ 16 0.077*

All values are expressed as number (percent) or mean + SD; statistical analyses were performed for SLED versus CVVH. *One-tailed Wilcoxon test; **2 x 2 table
Chi-Square test with Yates' correction. BP syst: systolic blood pressure; BP diast: diastolic blood pressure; SLED: sustained low efficiency dialysis; CVVH: continuous
veno-venous hemofiltration.



http://www . kidney-international.org original article

€ 2006 Intermational Society of Nephrology

Sustained low-efficiency dialysis in the ICU:

Cost, anticoagulation, and solute removal
AN Berbece' and RMA Richardson '

'University of Toronto, Toronto, Canada and *Division of Nephrology, University Health Network, Canada

Table 3 |Daily and weekly cost of SLED and CRRT

SLED (S) CRRT citrate (S) CRRT heparin (5)

Supply cost/day 69.75 402.80 334.95
HD RN cost/da 168.75° 37.50 37.50
Total cost/day 238,50 372.45
Total cost/week 1431 2607

CRRT, continuous renal replacement therapy; HD, hemodialysis; RN, registered
nurse; SLED, sustained low-efficiency dialysis.
“Note: Based on one HD nurse treating two patients.



Zilni pFistup

e 5.4.2: When choosing a vein for insertion of a dialysis
catheter in patients with AKI, consider these preferences
(Not Graded):

* First choice: right jugular vein;
e Second choice: femoral vein;
* Third choice: left jugular vein;

* Last choice: subclavian vein with preference for the dominant
side.

e 5.4.3: We recommend using ultrasound guidance for
dialysis catheter insertion. (1A)



Rezimy RRT

* CVVHD = kontinualni venovenozni hemodialyza
* hl. difuze (efektivni hl. pro malé molekuly)
* high-flux filtry

e CVVH = kontinualni venovenozni hemofiltrace
* konvekce/ultrafiltrace

e substitucni tekutina

* prediluce (pred filtr)
» postdiluce (za filter) — vice efektivni, ale riziko hemokoncentrace

e CVVHDF = kontinualni venovenozni hemodiafiltrace
e kombinace

t.C. nejsou dostatecneé silna data prokazujici superioritu zadného z rezimu

Filter patency: CVVHD>CVVHDF>CVVH dano velikosti filtracni frakce ...
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* U CVVHD by pro zajisténi optimalni efektivity
dialyzy mél byt pomér dialyzy v ml/hod a blood
flow v ml/min cca 20

* Napt.: dialyza 2000 mil/hod - blood flow 100 ml/min

* U CVVH by meél byt koncentracni pomeér
(ultrafiltrace (v ml/min) / blood flow (v ml/min))

< 20% (az 25%)

* napr pri blood flow 150 ml/min by UF neméla byt vétsi
nez 150 * 0.2 = 30 ml/min = 1800 ml/hod



e Ultrafiltrace

* Celkova (total) — celkovy profiltrovany objem (zpravidla z
velké Casti substituovany)

» Cista (net) = diuréza



Intensive Care Med (2007) 33:1563-1570
DOI 10.1007/s00134-007-0754-4 ORIGINAL

Sl eting Continuous renal replacement therapy:
inaldo Bellomo ’ i

Hiroshi Morimatsu A worldwide practice survey

Stanislao Morgera L. . .

.]\liegr Schetz The Beginning and Ending Supportive Therapy
et o it for the Kidney (B.E.S.T. Kidney) Investigators

r.2007, 54 ICUs, 23 zemi, 1006 pacientu

CVVHDF,;
34%




Intensive Care Med (2007) 33:1563—-1570
DOI 10.1007/s00134-007-0754-4 ORIGINAL
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i\-mfr Schetz The Beginning and Ending Supportive Therapy
et o it for the Kidney (B.E.S.T. Kidney) Investigators

r.2007, 54 ICUs, 23 zemi, 1006 pacientu

postdiluce'\ - prediluce;

41% 59%




Pufer

e 5.7.2: We recommend using bicarbonate, rather than
lactate, as a buffer in dialysate and replacement fluid for
RRT in patients with AKI and circulatory shock. (1B)

* 5.7.3: We suggest using bicarbonate, rather than lactate, as
a buffer in dialysate and replacement fluid for RRT in

patients with AKI and liver failure and/or lactic acidemia.
(2B)



CRRT - antikoagulace

u pacientu bez rizika krvaceni:

e 5.3.2.1: For anticoagulation in intermittent RRT, we
recommend using either unfractionated or low-molecular
weight heparin, rather than other anticoagulants. (1C)

* 5.3.2.2: For anticoagulation in CRRT, we suggest using
regional citrate anticoagulation rather than heparin in
patients who do not have contraindications for citrate. (2B)

* 5.3.2.3: For anticoagulation during CRRT in patients who
have contraindications for citrate, we suggest using either
unfractionated or low-molecular-weight heparin, rather
than other anticoagulants. (2C)



CRRT - antikoagulace

u pacientu s rizikem krvaceni:

e 5.3.3.1: We suggest using regional citrate
anticoagulation, rather than no anticoagulation,
during CRRT in a patient without contraindications for
citrate. (2C)

* 5.3.3.2: We suggest avoiding regional heparinization
during CRRT in a patient with increased risk
ofbleeding. (2C)



% Survival

Davka CRRT

Effects of different doses in continuous veno-venous haemofiltration
on outcomes of acute renal failure: a prospective randomised trial

Claudio Ronco, Rinaldo Bellomo, Peter Homel, Alessandra Brendolan, Maurizio Dan, Pasquale Piccinni, Giuseppe La Greca

THE LANCET -« Vol 356 « July 1, 2000

e 20 x 35

Uf=35 ml/h/kg

n=146

ml/kg/hod



Davka CRRT ATN study

The NEW ENGLAND
JOURNAL of MEDICINE r. 2008

Cumulative Probability of Death from Any Cause

ABLISHED IN 1812 JULY 3, 2008 VOL. 359 NO.1

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

) n=1124

25 x 35 ml/kg/hod,

Sninoo mortalita po 60 dnech
odds ratio: 1.09 (0.86-1.40)

) P=0.47

Days since Randomization



Davka CRRT RENAL study

The NEW ENGLAND

JOURNAL of MEDICINE r. 2009

Probability of Death (%)

ESTABLISHED IN 1812 OCTOBER 22, 2009 VOL. 361 NO. 17

Intensity of Continuous Renal-Replacement Therapy

in Critically Il Patients

The RENAL Replacement Therapy Study Investigators

P-098 n=1508
20 x 40 ml/kg/hod,
mortalita po 90 dnech

odds ratio: 1 (0.81-1.23)
P=0.99

T
10

| | | | T | | |
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Follow-up (days)



Davka CRRT

Nature Reviews Nephrology 6, 191-192 (April 2010) | doi:10.1038/nrneph.2010.15

Dialysis: Results of RENAL—what is the
optimal CRRT target dose?

John A. Kellum & Claudio Ronco

Dose-independent range

RENAL trial (at 90 days)

60 -
Dose-dependent range * l — Dose-dependent range?
504 | | | |
_ 407 ATN trial (at 60 days)
*
=t Removal
T f uni
2 50-{ nadequate i i o
= solute Drugs
3 Clearance B sogi 7
20 - : substances (resolvins?)
10 - I
Best practice window
0 I ! ! ! I |
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Delivered RRT intensity (effluent flow in ml/kg per hour)



Davka CRRT

e 5.8.4: We recommend delivering an effluent volume of

20—-25 ml/kg/h for CRRT in AKI (1A). This will

usually requirea higher prescription of effluent volume.
(Not Graded)

e podana davka je vétsinou nizsi nez ordinovana casto az o 5-
10 ml/kg/min



Davka

* 25 ml/kg/hod
=2 L/ hod
=40 L/den 40L =objem télesné vody



CRRT — nacasovani zahajeni

* RIFLE F/AKIN I1I = 3x zvy$eny krea

e RIFLE R/I /AKIN [-1I =1,5-2 x zvydeny krea
e prirychlé progresi
* pri pretizeni tekutinami
* nizka pravdépodobnost renal recovery



ORIGINAL ARTICLE

[nitiation Strategies for Renal-Replacement
Therapy in the Intensive Care Unit

* Po randomizaci:
* Early RRT: ihned RRT
e Late RRT: pouze pokud:

2016
Multicentricka RCT
severe AKI (AKIN 3)
620 pacientd

» tézka hyperkalemie/MAC, plicni edém, urea >40, oligurie > 72 hod

* Mortalita po 60ti dnech stejna

* 49% pacientl v late group nedospélo k RRT
e Katetrova sepse v early 10% v late 5%
* Diuréza se obnovila drive v late RRT group



W ENGLAN JOURNAI f MEDICINI

ORIGINAL ARTICLY

[nitiation Strategies for Renal-Replacement

Proportion Surviving

Therapy in the Intensive Care Unit
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CVV D F substituce ultrafiltrace: CaCl, 5 ml/hod

Bi4 5000 ml

+ 100 ml NaHCO3 8,4% Ca2+1,1-1,2

Na3-citrat 4% 2000 ml
200 ml/hod

Ca2+0,2-0,35

blood flow . .

150 ml/min

dialyza:
Citralysat K4 5000 ml

1000 ml/hod ultrafiltrace
1000 ml/hod dialyza
+ 100 ml/hod cista ultrafiltrace
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Dékuji za pozornost ...



