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udrzat’ homeostazu:

staly objem a zlozenie extracelularnej tekutiny
acidobazicku rovnovahu

osmolalitu

dochadza k retencii katabolitov
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Acute Renal Failure Definitions and Classification:
Time for Change?
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Diagnostické kritéria
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22 studii
16 diagnostickych kritérii

narast kreatininu

¢0 nejaku % hodnotu

¢0 nejaku absolutnu hodnotu
estupnované kritéria

pokles klirensu kreatininu
narast urey
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illness
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renal failure
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Current Opinion in Critical Care 2005, 11:527—-532
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Odporucania KDIGO
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OFFICIAL JOURNAL OF THE INTERNATIONAL SOCIETY OF NEPHROLOGY

KDIGO Clinical Practice Guideline for Acute Kidney Injury

VOLUME 2/ ISSUE 1 | MARCH 2012
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Odporucania KDIGO

e — NephroCare '

OFFICIAL JOURNAL OF THE INTERNATIONAL SOCIETY OF NEPHROLOGY

2.1.1: AKI is defined as any of the following (Not Graded ):
e Increase in SCr by =0.3 mg/dl (=26.5 pmol/l) within 48 hours; or
e Increase in SCr to 2=1.5 times baseline, which is known or presumed to have occurred within the prior 7 days; or

e Urine volume <0.5ml/kg/h for 6 hours.

2.1.2: AKI is staged for severity according to the following criteria (Table 2). (Not Graded)

Table 2 | Staging of AKI

Stage Serum creatinine Urine output
1 1.5-1.9 times baseline =05 ml/kg/h for 6-12 hours
OR
=03 mag/dl (=265 pmol/l) increase
2 2.0-2.9 times baseline =05ml/kg/h for =12 hours
3 3.0 times baseline =03 ml/kg/h for =24 hours
OR OR
Increase in serum creatinine to =4.0 mg/dl ( = 353.6 pmol/1) Anuria for =12 hours
OR

Initiation of renal replacement therapy
OR, In patients < 1B years, decrease in eGFR to < 35mlmin per 1.73 m?

- - L GUTOeT v LU L I 1

VOLUME 2/ ISSUE 1 | MARCH 2012

Bezp ¥ org
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Model AKI podla KDIGO
ay—S— S— NephroCare '

Stages defined by
creatinine and
urine output

are surrogates

Normal ) Increased
o

Damage

N

Antecedents Markers such
Intermediate Stage as NGAL, KIM-1,
AKI and IL-18 are

Ouicomes surrogates
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Diagnostika AKI
\__._ NephroCare .

Sérovy kreatinin
Meranie hodinovej diurézy
- neposkytuju informacie o mieste a charaktere poskodenia obliCiek
- hladina sKr odraza stav obliCkovych funkcii s dvoj- az trojdfiovym oneskorenim

NGAL (neutrophil gelatinase-associated lipocalin)
- umoznuje diagnostikovat' AKI cca 2 hodiny po inzulte

Cystatin C

N-acetyl-B-D-glukosaminidaza (NAG)

KIM-1 (kidney injury molekule 1)

Interleukin 18

FABP (fatty acid binding protein)

Hepcidin

Osteopontin

a1-mikroglobulin

RBP (Retinol binding protein)
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Stanovenie NGAL v moci
\_____-_ NephroCare R

» september az november 2010

11 pacientov s AKI (8 &)

» 6 pacientov bolo po transplantacii oblicky (TO), 5 pacientov po kardiochirurgickom
vykone (KAIM)

- vySetrenie NGAL v jednorazovom moc¢i aspon 2 hodiny po ischemicko-reperfuznom
poskodeni obli€iek (resp. transplantovanej obli€ky)

- chemiluminiscenéna technolégia, turbidimetricky test na pristroji Architect Abbott
* porovnanie s beznymi diagnostickymi moznost'ami (kreatinin, diuréza)

Lozorova S, diplomova praca LF UPJS 2011
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NGAL v moci a RIFLE
\_—____._ NebhroCare :

dg: transplantacia oblicky
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== FRESENIUS
¥  MEDICAL CARE




Vyvoj hladin mocového NGAL v Case

\—___

transplantacia
1200,00

1000,00

800,00

600,00

400,00

200,00

0,00

NGALO NGAL+

Lozorova S, diplomova praca LF UPJS 2011

80,0

70,0
60,0
50,0
40,0
30,0
20,0
10,0

0,0

N ‘

ephroCare

kardiochirurgia

NGALO

NGALmax

== FRESENIUS
¥  MEDICAL CARE



Epidemiologia AKI

R, — NephroCare ;

Icu
Admission No AKI

Risk Failure

4201 (78.0%) 434 (8.1%) | |383 (7.1%) | | sl-nlE g
*
Risk .
.

ln]w ln]l.l'y iﬂ]ll'y
520 (9.7%) 1141 (21 2%)| 229 (4.3%) 5;;'; '(:12'-;5

Failure

Failure

Failure
157

Failure
88

(1.6%)

Failure B Failure

198 54
(3.7%) W (1.0%)

218
(4.0%)

37
(0.7%)

(2.9%)

/’ntals: Maximum Risk 670 (12%); Maximum Injury 1436 27 %): Maximum Failure 1511 Eﬁ%]/

Pacienti spir“lajl]ci vel'mi senzitivhe RIFLE ,,R“ kritéria su
vo vysokom riziku progresie do stadii ,,I“ a ,,F* Hoste et al. Crit Care 2006
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Epidemiolégia AKI na Slovensku (FMC + Logman)
\____.__-_ NephroCare :

* 670 pacientov s 3. st. AKI lieéenych eliminaénymi metédami
* 4058 hemodialyz (HD)
» 559 kontinualnych dialyz (CRRT)

» 252 pacientov zomrelo (mortalita 37,6%)
» 65 pacientov preslo do trvalého dialyzaéného programu (9,7%)
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Diagnoézy veduce do 3. st. AKI
\____.__-_ NephroCare '

m dehydratécia/hypotenzia mkontrastna nefropatia  nefrotoxické ATB m akutny kardiorenalny syndrém m velky operacny vykon m septicky Sok © iné
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Zhrnutie

___"_,..---""-_'——’— Copragy Paes UXET -
S NephroCare

 AKI je ¢asté najma na OAIM a JIS (do 33%), inak ma incidenciu asi 5%
* AKI ma vysoku mortalitu (20-40%)

« asi v 10% pripadov pacienti prejdu do PDL

- klasifikacia na tri stadia AKI (podla zmeny kreatininu a/alebo diurézy)
* moderna slfubna (ale draha) dg. metdéda: NGAL v mog¢i

* v ramci Slovenska su rozdiely v diagnostike, klasifikacii a nasledne
vysledniciach

* najéastejsSie priciny AKI:

dehydratacia/hypotenzia (23%)

septicky Sok (14%)

akutny kardiorenalny syndrom (11%)

velky operaény vykon (10%)

kontrastna nefropatia (4%)

AKI po nefrotoxickych liekoch (4%)
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Stratégia prevencie a lieCby AKI podla KDIGO
N >

ephroCare

]
w

Figure 4|Stage-based management of AKI. Shading of boxes indicates priority of action—solid shading indicates actions that are equally
appropriate at all stages whereas graded shading indicates increasing priority as intensity increases. AKI, acute kidney injury; ICU, intensive-
care unit.
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Krystaloidy, vazopresory, hemodynamika a oxygenacia!
\5_————-— NephroCare i

3.1.1: In the absence of hemorrhagic shock, we suggest
using isotonic crystalloids rather than colloids
(albumin or starches) as initial management for

expansion of intravascular volume in patients at
risk for AKI or with AKI. (2B)

3.1.2: We recommend the use of vasopressors in conjunc-

tion with fluids in patients with vasomotor shock
with, or at risk for, AKI. (I1C)

3.1.3: We suggest using protocol-based management of
hemodynamic and oxygenation parameters to
prevent development or worsening of AKI in
high-risk patients in the perioperative setting (2C)
or in patients with septic shock (2C).
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Z kazdého rozka troska ...
e — NephroCare ®

* Normoglykémia (2C)

« Dostatocné energetické krytie (20-30 kcal/kg/d), skér eneteralne (2C)

* Nie nizkobielkovinova diéta! Naopak, dostatok bielkovin! (2D)

* Diuretika nesluzia ani na prevenciu (1B) ani na liecbu AKI! (2C)

« ,renoprotektivha davka dopaminu“ je nezmysel (1A)

* Nepouzivat’ fenoldopam (2C), ANP (2C, 2B) ani IGF (1B)

« Aminoglykozidy pouzivat’ v rezime 1x denne (2B) a iba ked’ nie je ina
nenefrotoxicka alternativa (2A), treba sledovat’ hladiny (1A, 2C)

 Radsej pouzivat' iné moznosti lieCby ako klasicky amfotericin B (1A)

 NAC nepouzivat’ ako prevenciu AKI pri hypotenzii (2D) a po chirurgickej
intervencii (1A)

« Zabudnite na profylakticku dialyzu! (2C)

« Kontinualne eliminaéné terapie su komplementarne k intermitentnym,
kontinualne su vhodnejsie pre nestabilnych pacientov a pacientov s
opuchom mozgu (2B)

« Akutna intermitentna dialyza: tyzdenné Kt/V 3,9 (1A)
- jsontinualne eliminacne metody: davka 20-25 mi7/kgfhod (IA)

» MEDICAL CARE




Moznosti lieCby AKI

S —— — Ne pm

kontinualna
extrakorporalna
eliminacna lieCba
(CRRT)

iIntermitentna
extrakorporalna
eliminacna liecba

(IRRT)

CVVHDF

CVVHD

peritonealna dialyza
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Pacient v kritickom stave s AKI
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Antikoagulacna lieCba

\.————-—

ziadna

heparin (nefrakcionovany)
nizkomolekulovy heparin
(hirudin)

prostaglandiny

citrat

—

NephroCare
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Antikoagulacna lieCba — nase pracoviska do roku 2009
\___._ NephroCare i

Cielom tejto prace je porovnat’ ro6zne metoédy antikoagulacnej
liecby z hfadiska dlzky trvania mimotelovej eliminacnej liecby vykonavanej
pri I6zku pacienta
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Charakteristiky prace
\______._ NephroCare i

retrospektivna
observaéna

selekcia!
vyber liecby zavisel na stave pacienta a dohody nefroléga a intenzivistu

58 kriticky chorych pacientov s akutnym poskodenim obli€iek
hospitalizovani na:

e |. KAIM FNLP KosSice

e OAIM VUSCH Kosice

142 vykonov CRRT (zvaésa CVVHD), obrat aspon 35 mi/kg/hod
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Antikoagulacna lieCba

e — NephroCare
ziadna (N=6)

nizkomolekulovy heparin (N=87)

e davka podla hmotnosti

e intermitentne 1-3x denne i. v.

e nickedy uprava podla vySetrenia antiXa

nefrakcionovany heparin (N=32)
e inicialne 1000 j./hod i. v., kontinualne
e Uprava podla APTT
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Trvanie procedury
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Citratova antikoagulacia

e ——— S NephroCare '
3 pacienti
4 procedury:
e 80 hodin
e 80 hodin

e 24 hodin — ukonéenie CVVHD, prechod na HD
e 43 hodin — ukon€enie CVVHD, transport

== FRESENIUS
¥  MEDICAL CARE



Diskusia
R, — NephroCare o

lie€ba bez antikoagulacie je problematicka
heparin je najucinnejsou klasickou antikoagulacnou liecbou

v pripade krvacavych komplikacii, resp. rizika krvacania je najlepsou
alternativou regionalna citratova antikoagulacia

= FRESEMIUS
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And the winner is: Regional citrate anticoagulation

ﬁ

Table 1. Randomized controlled trials comparing the safety and efficacy of regional citrate anticoagulation and systemic heparins

Study Design Citrate Median Major its of P
iNumber of Anticoagulation CRRT Qg Qur (mmol/L Circuit Bleeding per Day of
Author Patients)® Monitoring Modality Filter imL/min) imLshr) g Survival (hr) Events CRRET
Dudemans-van RCA 97, LMWH Fixed dose LMWH Postdilution CTA 1.9 m® 220 20004000 3 RCA 27, RCA 6, CA 027,
Straaten et al (7) 103 and RCA CVWH LMWH 26 LMWH 16 LIMWH 0.26
ip = 0.68) ip = 0L0F) ip=0.31)
Maonchi et al (%) Cross-over Circuit iCa <03  Postdilution PS 1.9 m® 150 35 mLAg hr i3 RCA 70, RCA D, CA 0.2,
RCA-TTFH 8, mmo'L, APTT CVWH UUFH 410 UFH 1 UFH 1
UFH-RCA 12 Hi0-80 sec ip = 0,00 ip = NR) ip = 0.0008)
Betjes et al (8) RCA 21, UFH  Circuit iCa 0.25-  Postdilution CTA 19 m® 150 1500 3 RCA 36, CA D, CA 043,
27 0.3 mmo/L, CVWH UFH 384 UFH 10 UFH 0.88
APTT 5070 p = N5 (p=001 Y ip=0.001)
BEC
Kutsogiannis RCA 16, UFH  Circuit iCa 0.25-  Predilution AN 69 1.0 m® 125 1000, Qg 3.3 CA 124.5, CA D, CA 017,
et al (10 14 35 mmao'L, PTT CVWHDF 1000 [FH 38 UFH 7 0.33
45-R5 sec ml'hr = 1j = HK) = ()

RCA, regional citrate anticoagulation; LMWH, low molecular weight heparin; UFH, unfractionated heparin; iCa, ionized calcium; (AJPTT, (activated)
partial thromboplastin time; CVVH, continuous veno-venous hemofiltration; CWHDF, continuous veno-venous hemodiafiltration: CTA, cellulose triac-
etate; PS, polysulfone; AN69, polvacrilonitrile; Qp, blood flow; Gy, ultrafiltrate flow; Qp, dialysate flow; NS, not significant; NR, not reported; PRC, packed
red cell; CRRT, continuous renal replacement therapy.

“Inclusion criteria, patients without contraindications for citrate or systemic heparin: *Routine circuit disconnection after 72 hrs.

Bouman CSC. Crit Care Med 2009
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