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Epidemiology of acute kidney injury in Hungarian
intensive care units: a multicenter, prospective,
observational study
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Figure 1 Contributing Factors to Acute Kidney Injury.
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Furosemide in Acute Kidney Injury — A Vexed Issue

Ahmed US, Igbal HI and Akbar SR*
Department of Nephrology, West Virginin University,
Usa

Palazzuoli et ol Critical Care 2014, 18:R134
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Continuous versus bolus intermittent loop
diuretic inft

failure: a prr COMICIUSION

While there is a role for the use of diuretics in the ICU for
management of volume overload, the evidence for using diuretics to
convert olipuric AKI into non-oliguric AKI is lacking. Despite the

Urine output/24
Serum creatinine
aGFR (mbfmind.
BUN (ma/di)
BMP {po'mlL)

serum sogium ¢ L2CT Lhat the use of loop diuretics may improve urine output, there is |

@ Crogehdark

tanuccio Nuti

p=Value

0.05
013

seum potesin ot significant evidence that use of loop divretics reduces mortality, |

need for dialysis, length of hospital stay or improves renal recovery.

Acute kidney inj_., -

Hypertonic saline solution 33% 1% aol £ o] ‘_L"&[_
Inatropes infusion 5% 3% ooz 2
Length of hospital 14+5 115 <003 L
il (oavsd mean S 30
Death or rehospitalization 5B% 3% 0.001 oo  LOORanktestp=0,001
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Fig. 3. Kaplan-Meier survival curves for the risk of death or rehospitalization at 180 daysin
patients divided according to low or high diuretic efficiency.



Schneider et al. Critical Care 2013, 17:220
http://ecforum.com/content/17/2/220
@ CRITICAL CARE

Measurement of kidney perfusion in critically ill
patients

Antione G Schneider'?, Mark D Goodwin?, Rinaldo Belloma'**
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NUCLEAR MEDICINE TECHNIQUES

BLOOD FLOW QUANTIFICATION

1

, — _ 1
microsphere depc ;; ponyolult vizsgalatok Yo
paraamino-hippu 1 specialis személyzetet igényelnek Mission tomography
xenon washout ! globalis aramlast mérnek esonance imaging
renal vein thermc 21 nem mikrocirkuldciot st-enhanced MRI

modalities
xenon washout

cine phase-contrast MRI

intravascular doppler

blood oxygen level-dependent
(bold) MRI

= ultrasonography
doppler ultrasound
contrast-enhanced ultrasound




MAKRO-HEMODINAMIKA FELUGYELETE

+* *
PACE Szowvet
LVEDP | HR | | SVR | tényezdk
. . | l Ereredetd
VERTERFOGAT —— PRELOAD) —— 5V — CO tényezak

l X T Erek
lm‘ anatormia)a

Vese Veénas
Ma + H.O complience
w

| Newrohumoralis tenyezok | OX[GEN-KINALAT
P (DOZ)

praerenalis

Mean glomerular capillary pressure:
45 mmHg

~Intracapsular pressure: I y
10mmHg @g@' P
Mean hydrostatic pressure gradient: —— =
mmHg l"“
—Mean colloid pressure: — {214
5 mmHg

ARTERIAS KOZEPNYOMAS
(MAP)

Mean pressure driving ultrafiltration:
OmmHg

vénas nyomas (VP)
INTERSTICIALIS NYOMAS <—— | intraabdominalis nyomas (IAP)
intratorakalis nyomas (ITP)

@ Borgis - New Medicine 1/2016, 5. 27-29 | DOI: 10.5604/14270994 1197178
*Csaba Kopitko', Laszlo Medve', Tibor Gondos?

posztrenalis

Pathophysiology of renal blood supply



- METABOLIKUS ACIDOZIS

bikarbonat adhatd, amennyiben nincs folyadék - talsuly
non-anion gap acidozis prerenalis veseelégtelenséggel
sulyos organikus acidozisban (pH < 7.1 mmol/l) amig varunk a
dializisre
rhabdomyolysisben a vesekarosodds progresszidjanak

megelGzésére



TEENDOK A DIAGNOZIS FELALLITASA UTAN

reverzibilis okok homeosztazis komplikaciok
kizarasa értekelése értékelése

I 1
1: 1: fluid overload, TreSTTre Pl
prerkm]?]ls PDST?CE]E hiperkalémia, metabolikus , :
R0 0RO acidozis, hipokalcémia, tudatallapot
hiperfoszfatémia | ¥ perikarditisz, stb.
hipotenzio
volumen- obstrukcdo

hiany



Timing of Initiation and Discontinuation of Renal
Replacement Therapy in AKI: Unanswered Key Questions
Noel Gibney,” Eric Hoste,' Emmanuel A. Burdmann,! Timothy Bunchman ? Vijay Kher,!

Ravindran Viswanathan 1 Ravindra L. Mehta,” and Claudio Ronco™
Clin | Am Soc Nephrol 3: 876-850, 2008, doi: 10.2215/CIN.MS7F1107

Table 1. The indications for renal replacement therapy in patients with AKI

Indication Characteristics Absolute/Relative

Metabolic abnormality

BUN > 100 mg/dl (35.7 mmol/L) Absolute
Hyperkalemia > 6 mEq/L with ECC abnormalities Absolute
Hypermagnesemia > 8 mEq/L (4 mmol/L) Absolute
with anuria and absent deep tendon reflexes
Acidosis
pH <7.15 Absolute
Lactic acidosis related to metformin use Absolute
Anuria/oliguna

Fluid overload
Diuretic resistant Absolute




Timing of Initiation and Discontinuation of Renal
Replacement Therapy in AKI: Unanswered Key Questions

Noel Gibney,”® Eric Hoste,' Emmanuel A. Burdmann,! Timothy Bunchman,® Vijay Kher,!
Ravindran Viswanathan Y Ravindra L. Mehta,™ and Claudio Ronco™

Clin | Am Sec Nephrol 3: B76-880, 2008. doi: 10.2215/CIN.04871107

Table 1. The indications for renal replacement therapy in patients with AKI

Indication Characteristics Absolute /Relative
Metabolic abnormality BUN > 76 mg/dl (27 mmol/L) Relative
Hyperkalemia > 6 mEq/L Relative
Dysnatremia Relative
Hypermagnesemia > 8 mEq/L (4 mmol/L) Relative
Acidosis pH > 7.15 Relative
Anuria/oliguria RIFLE class R Relative
RIFLE class | Relative
RIFLE class F Relative

Fluid overload Diuretic sensitive Relative




OPTIMALIS MODALITAS

= Milyen oldott anyag transzportot
valasszak ?
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OLDOTT ANYAGOK TRANSZPORTJA

CVVH, SCUF, IHD CVVHDF, SLEDDF CVVHD, SLEDD,EDD,IHD
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Critical Care

@ CRITICAL CARE

GCrtical Care 2012 161148

Hemofiltration compared to hemodialysis for acute kidney injury: systematic
review and meta-analysis

choi- 101 1880cc1 1458

Jan T Friednch {j_friedrchindoronto_cal)

HALALOZAS

Hemofiltration ~ Hemodialysis Risk Ratio Risk Ratio
Study or Subgroup __ Events _ Total Events  Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.1.1 Similar Dose Filtration vs Dialysis CVVH vs. CVVHD p=0.76
Daud 2006 [25] 7 g 10 11 147%  0.86[0.58,1.27) —
Morgera 2004 [24] B 12 B 12 61%  1.00[0.45,2.23]
OMAKI 2012 [30] 22 34 20 38 143%  1.07(0.71,181] —
Subtotal (95% Cl) 60 61 351%  0.96[0.73, 1.25] *
1.1.2 Similar Dose Filtration vs Dialysis-Filtration CVVH vs. CVVHDF p= 0.82
Chang 2009 [27) 26 47 26 49 157%  1.04[0.72,1.51)
Subtotal (95% CI) a7 49 157%  1.04[0.72,1.51]

1.1.3 Similar Dose (Intermittent) Dialysis-Filtration vs Dialysis

Pettila 2001 [23] 12 21 4 17 48%
Ratanarat 2012 [29] 10 27 18 33 96%
Subtotal (95% CI) 48 50 14.4%
1.1.4 Filtration vs Higher-Dose Dailysis-Filtration
Davenport 1993 [21] 7 8 9 11 15.2%
Saudan 2006 [26] 67 102 43 104 19.6%
Subtotal (95% CI) 110 115 34.8%

» mas klinikai végpontokon sincs kiilonbség

* RRT ideje, vazopresszor-igény, szervelégtelenség

szama

IHDF vs. IHD p=0.76

2.43[0.95,6.18]
0.68[0.38,1.22] ¢

1.22 [0.35, 4.22] —*
CVVH vs. HVHDF p=o0.14

1.07[0.73,1.57]

1.591.21, 2.08]
1.34 [0.91, 1.96]

0.2 0.5 1 2 5
Favours Hemofiltration Fawours Hemodlalysis



OPTIMALIS MODALITAS

= Intermittald vagy folyamatos
kezelést végezzek ?




Intermittent versus continuous renal replacement therapy for

- acute renal failure in adults (Review)
c;h) Tha '-'l:'-"i"f""fl'-"‘ # Cochrane sevicw; poepeend and mamuned by The Cochrase Colsbarnon wnd poblsbed m The Cackrane [ ibvary
e c.n::mu_ I!?a:i:::rjumlh K5, Adams |, MacLeod AM, Muirhead N
INTENZIV OSZTALYOS HALALOZAS...........ccooeeuuee... p=0.47
KORHAZI HALALOZAS..........ooooevreeerereeneresereeseerreseee p=0.33
VESEUJRAELEDES.........oooioeieereeeeeseeseseesseesssess e p=0.83

MAP VALTOZASA A BAZALIS ERTEKHEZ KEPEST....
PRESSZORAMIN IGENYE.........oooiiomieeereeeereseeseesseeeenns p=o0.081

VERZESES SZOVODMENYEK......conrenrieriererernrenreneens p=0.91
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Impact of increasing haemodialysis frequency versus haemodialysis
duration on removal of urea and guanidinoe compounds: a kineric
analvsis

Sunny Eloot'. Wim van Biesen'. Annemieke Dhondt!. Rita de Smet". Bart Marescau?®,
Peter Paul De Deyn?, Pascal Verdonck? and Rayvmond Vanholder®
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Hemodialysis International 2008; 12:307-312

Review Article

Practical guidance for dialyzing a
hemodialysis patient following acute

brain injury

Andrew DAVENPORT
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- HYPONATRAEMIA HATEKONYABB KORREKCIOJA

Semin Dial. 2003 Jan-Feb;16{1):68-71.

Does uremia protect against the demyelination associated with correction

of hyponatremia during hemodialysis? A case report and literature review.

0o TN, Smith CL, Swan SK.
McLaren Regional Medical Center and Michigan State University, Flint, Michigan, USA.

Critical Care
May 2010, 14:418

Management of sodium disorders during
continuous haemofiltration

Marlies Ostermann, Helen Dickie, Linda Tovey, David Treacher

Nephrol Dial Transplant (2007) 22: 1856-1863

doi: 10.1093/ndt/gfm 138
Advance Access publication 29 March 2007

Original Article hrology oialysis Transpl

Treatment of hyponatraemia by urea decreases risks of brain
complications in rats. Brain osmolyte contents analysis

Alain Soupart'?, Barbara Schroéder’ and Guy Decaux™*

gyors korrekcid - intermittald
kezelések soran -
demyelinizacids szindroma

lassu korrekcio — csak a
folyamatos kezelések
alkalmasak ra

magas urea koncentracio véd
a pontin myelinolizisto6l



Continous renal replacement therapy and intermittent
hemodialysis in acute kidney injury: equivalent or complementary?

R. T. Noel Gibney

Department of Critical Care Medicine, Faculty of Medicine and Dentistry, University of Alberta, Edmonton, Alberta, Canada
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INTERMITTENT HEMODIALYSIS (IHD)

= elénye:

leghatékonyabb az oldott
anyag és ultrafiltracié atjan a
folyadék eltavolitasban

= hatranya

’

gyors eltavolitas G$$
hemodinamikai ir Qﬁg" st
és disequilib~ "l\\k _«ndramat
okoz stil w§$*.cmidban és
mar megl.v6 agyodémaban

VA/NIH Acute Renal Failure Trial Network, Palevsky
PM et al. N Engl ] Med 2008;359:7-20.

Albino BB et al. Artif Organs 2015;39:423-31.

CONTINUOUS RENAL REPLACEMENT
THERAPY(CRRT)

= eldnye: Q
A
her- «g?& ~aKai stabilitas
% letes folyadék- ¢
oV <s egyenletes folyadék- és
\Q§I\ sidott anyag eltavolitas

révid id6 alatt (3-5 ora) éri el \$*  hatrdny:

24 oras kezelés

nehéz a beteg mozgatasa

SLOW LOW EFFICIENCY DIALYSIS
(SLED)

= kisebb vér- és dializatum aramlas
= 8-12 orara kiterjesztett kezelés
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OPTIMALIS MODALITAS

= Mikor kezdjem el a kezelést?




Bagshaw et al. Critical Care (2016) 20:245

DOl 10.1186/513054-016-1424-0 Critical Care

EDITORIAL Open Access

When to start renal replacement therapy @
in critically ill patients with acute kidney
injury: comment on AKIKI and ELAIN

Table 1 Summary of recently published and ongoing randomized chnical trials evaluating optimal timing of initiztion of RRT in

[CLF settings
Featurs STARRT=AK] {pilat) [5] ELAIM [2] AEIR] 1] IZEAL-HCU [7] STARRT=&K] {rmain
Country Canada ermany France France Multiple
Mumber of sites 12 1 31 24 il
Wumber of participants 100 231 620 B4 866"
Setting/papulation Mixed medical/surgical KU Mixed medicald  Mixed medical’ Mixed medical/ Mixed medical’
surgical [CU surgical ICU sungical 12U surgical iCU
(948 9% surgical)  (79.7 % medical) {septic shock)
Interventians
Eary Two of: (i) 2 increase in 5Cr from  KDIGO stage 2 KGO stage 3 KNGO stage 3° EDIGD stage 2
baseline; (i) LKOF < 6 mi/kg in [within B bours)  (within & houwrs) pwithin 12 howrs)
preceding 12 hours; {fi) bload fwithin 12 hours)
MGAL =400 ngimi
pevithiry 12 Fours)
Delayed (conservative)  Specific criteriafemergent KGO stage 3 Specific criteria/ Specific criteria Specific criterial
indications (bevond 12 hours) fwithin 12 haurs)  emergent 4860 haurs after emergent indications
indications eligibility or emergent  (beyand 12 hours)
mdications
Tirne difference 41.6 hours® 255 howrs 570 hours MrA MAA
Primary erdpairit 0=y mortality B0-day mortality  &0day martality S=day martality 0=day morality
Earty B % 353 % 485 % A MFA

Delayed 3T % 547 % 497 % MfA MAA



OPTIMALIS MODALITAS

id = Milyen dézisban végezzem a
' kezelést ?




Prowle et al. Critical Care 2011, 15:207
http://ccforum.com/content/15/2/207
@ CRITICAL CARE

REVIEW

Clinical review: Optimal dose of continuous renal
replacement therapy in acute kidney injury
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= Hogyan és mivel
antikoagulaljam az
extrakorporalis részt ?




Anticoagulation for continuous renal replacement therapy

Authors: Ashita J Tolwani, MD, Keith M Wille, MD
Section Editor: Steve J Schwab, MD
Deputy Editor: Alice M Sheridan, MD

Contributor Disclosures
All topics are updated as new evidence becomes available and our peer review process is complete.

Literature review current through: Sep 2016. | This topic last updated: Apr 30, 2015.

alacsony vérzéses riziko
nem frakcionalt heparin (UFH) (Grade 2C)
bolus 2000 - 5000 1U (30 [U/tskg), majd 5 - 10 IU/tskg/6ra
aPTT 45 - 60 masodperc vagy 1.5 - 2 X

magas vérzéses rizikonal, ha nincs majelégtelenség
regionalis citrat inkabb, mint antikoagulacié nélkil (Grade 2C)

HIT esetén, ha mar a beteg szisztémasan argatrobant kap, hasznaljuk az
antikoagulaciora is, inkabb mint a citratot (Grade 2C)

bolus 100 mcg/tskg, majd inftizid 1,5-3x aPTT eléréséig

regionalis citrat hasznalhaté CRRT-ben
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Milyen tipust membrant
valasszak ?



DIALIZALO MEMBRAN KIVALASZTASA

MOLEEULA TOMEG (dalton)
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HAZAI HELYZET....

AKUT VESEPOTLO KEZELES AZ INTENZIV OSZTALYON

BIOTEST HUNGARIA KFT. altal tamogatott szimpozium

Elndk: Fulesdf Béla

CRRT therapy in the ICU - Review 2016
Thomas Rimmedé

A vesepotlo kezeles kiterjesztett indikacioi
Okrdis ona

Vesepotlo kezelések a magyarorszagi intenziv osztalyokon
Srentkeresrty Joltan




VESEPOTLO MODALITASOK MEGOSZLASA
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nemzetkozi adatok

Acute Renal Failure in Critically Ill Patients
A Multinational, Multicenter Study 234

Shigehiko Uchino, MD; John A. Kellum, MD; Rinalde Bellomo, MD; Gordon S. Doig, PhD; Hiroshi Morimatsu, MD
Stanislao Morgera, MD; Miet Schetz, MD; lan Tan, MD; Catherine Bouman, , MD; Ettiene Macedo, MD; Noel Gibney,
MD; Ashita Tolwani, MD; Claudio Ronco, MD; for the Beginning and Ending Supportive Therapy for the Kidney
(BEST Kidney) Investigatars

JAMA. 2005;294(7)813-816. doi10.1001Jama 2947 813
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hazai adatok
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VESEPOTLO KEZELESEK A HAZAI INTENZIV OSZTALYOKON
2015-BEN
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HELYSZIN,

KESZULEK...

/"

ﬂhozott
késziilék
24%

sajat
keészulék
23%

kihelyezett
készilék
53%

2 kérhazban mas helyen végzik a
kezelést

helyszini viz-el6készités csak 44
osztalyon



KI VEGZI A KEZELEST...

sajat személyzet
m dializis allomas személyzete

m kils6 szolgdltato személyzete

O CRRT-t altalaban sajat személyzet végzi
 kivétel 2 egyetem




KI (MIBEN) DONT?

KOZOSEN

INTENZIVISTA NEFROLOGUS
INDIKACIO 29% 2%
KEZDES 30% 7%
MOD 18% 38%
FILTER 18%
ARAMLASOK 16%
FOLYADEKELTAV 33%
DOZIS 24%




- JELENLEGI HELYZET...

o nem ismerjik a vesepdtld kezelések alapjait
o magyar CRRT = 4-6(-12) 6ras, effluens dozis 10(-30)l /nap
o sok az aluldozirozott kezelés
0 mivesekezelést nagyrészt mas végzi (helyettiink)
o nem lehet kifogas a személyzet hianya

o sokan nem tudjuk milyen kezelést és milyen dozisban kap a

betegilink

o Oridsi kiilonbség van a hazai és a nemzetkozi gyakorlat kozott



FINANSZIROZASI PROBLEMA

= [HD kiilsé szolgaltatonak

finanszirozott

=« nekink nem

s CRRT nekunk finanszirozott

= TVK terhére

= nem jelentjik le



- TEENDO....????

hatarozzuk meg a CRRT helyét a hazai gyakorlatban...

tanuljuk meg a RRT elméletét és gyakorlatat...
REPZES 2 KEPZESZIKERZES. ..
protokolloknak megfelelGen...

ne keressiink kibuvot (apoldi 1étszam, stb)...

akinek van nefrologusa miikodjon vele egytitt...



