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3.) Akutn?2 pankreatitida
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5.) Perikarditida
6.) Endokarditida
7.) Diabeticks8 re
8.) Trombocytopenie, koagulopatie
9) HITTS
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Citrate anticoagulation for continuous venovenous hemofiltration®

Heleen M. Oudemans-van Sftraaten, MD, PhD: Rob J. Bosman, MD: Matty Koopmans, BN
Peter H. J. van der Voort, MD, PhD, M5c; Jos P. J. Wester, MD, PhD; Johan | van der Spoel, MD;

Lea M. Dijksman, MSc; Durk F. Zandstra, MD. PhD _
Zl epgen?2 3 mBDs2| n2 m

Nepvel Dl Trunepland (201) 26: 232209 Post diCVYIHR2 15 % anmol/ft §
Adnce Aceomn peblicnion 27 Segember 2010 Crit Care Med 2009; 37:545-552

Regional citrate versus systemic heparin for anticoagulation in
critically ill patients on continuous venovenous haemofiltration: a
prospective randomized multicentre trial

Gerd B. Hetzel™, Michael Schmitz'"", Heimo Wissing”, Wolfeang Ries®, Gabriele Schott®,

Peter J. Heering”, Frank Isgm®, Andreas K dbben”, Rainer Himmele®, Bernd Grabenses'

and Lars C. Bump'
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Bezpelnost citr38tov® met (

A safe citrate anticoagulation protocol with variable treatment
efficacy and excellent control of the acid-base status®

stanisiao Morgera, MD: Michael Schneider, MD; Torsten Slowinski, MD; Orirud Vargas-Hein, MD:
Heidrun Juckermann-Becker, MD; Harm Peters, MD; Detlef Kindgen-Milles, MD; Hans-Hellmut Neumayer, MD

Crit Care Med 2009; 37: 2018-2024

Irderemive Care bdad (30127 R A0 2R . .
Dol 160100 Tis0 1340 1- 24383 SYSTEMATIC REVIEW

Zhongheng 7 hang Efficacy and safety of regional citrate
anticoagulation n critically ill patients
undergoing continuous renal replacement
therapy

Ml Hoagying

The cumulative evidence indicating both efficacy
and safety of regional citrate anticoagulation
suggests the use of citrate for prevention of filter
clotting in preference to standard heparin, even in
patients without an increased bleeding riské é .
Kidney Int 2012
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Jak to funguje ?

Chel adzmTa’*na <ci tr 8§t
Citr§ {Qc) u mn r kaviQb), Qc/Qb cca 3-4%

C?2 | 2=zafiteem <0,4 mmol/l
Ca-free

redilution dialysis (Qd) pnstdli_;utiD

calcium
substitution

citrate entry (Qc)

N 0,8-1,3 mmol/
post-filter sampling port
Ca** 0,25-0,35 mmol/l

pre-filter blood pump (Qb)

sampling port

filtrate/dialysate = effluent (Qeft)
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Ca-freevsCa-obsahuj 2c?2 rozt oky

Filter lifetime

- 4% citrate

= 80- ; —- ACD
; ‘: === heparin
5 60~ 5
(7] )
G 40-
=
(]
o 204
ow 1_--
0 T T T t T T 1
. . . . 0 20 40 60 80 100 120 140
Median filter survival: B

A55.5h IQR 38.574)u 2.2%ACD + Ca roztok
A64h (IQR 42.807.5hu 4% citratgroup+ Ca free sol.
A38h (IQR 3661h) in the heparin group, (all p<0.001).

Balik M, et alAnnualUpdate in Intensive Care daghergenciMedicine
2013
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Monitorovat Ca2*nebo ACT ?
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Dorval M, et al: Intensive Care Med 2003, 29: 1186-9
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Rovnovs8§ha mez]| p@b] t ak e mt
(Qc) v e r s u sefflpeantli {(Qefk

Qb 90-110 ml/min
Qc 160-220 ml/h
(4%TSC)

| mited RRpos¢td C\%\/@KFﬂ@ZG}%)

- Koncept vyhovuje soul asn® EBNMN
-  RENAL, Bellomo R: NEJM 2009, 361: 1627-38

- ATN, Palevsky MP, NEJM 2008, 359: 7-20
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Qb 150-180 ml/min
Qc 250-320 ml/h
(4%TSC)

Nejl ast NDj g2 chyby v

ml/kg.h

Stand®bwWynGaduj eQcaysgkbkou d§v
Nemus?2 vadit pSi spugthn2 RRT
PostupnhD re@p&Sedonwd?2rmarti eebol i ¢ k §
Korekce vysokou d8vkou RRT na

~

Met aboli ck® kompli kace a zvl g
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Apl 1 kace
antikoagulace

regi on 8|

ACVVH
ACVVHDF

ACVVHD =s
cl tr8tem
v § d CVMHDF

AEDD (Extended
Daily Dialysis)

APS
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Co na@G-Lamodul ?

- Predi kce koncentrace
okruhu a posunu v ABR dle
d a n n ®@hoom N QalQb a Qeff

- Integrace pump
-Citr8t (4%TSC)

-10% CaCl,: Je mogno m
250 skl enBDnou | §
ml/24h provozu)

-N8 k1l adgCl,n a 1
80-9 0 K| /v8ethO0 K| / 24
a mp u | noedikaci perfusorem L

-Cagl ukaeg§thoidnl
potenciace MAL
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Difuze (CVVHDF, EDD) nebo filtrace (CVVH) 2

-slevingcoefpr o citr 8t = 0. 99
- polysulfon, 1.9 m?

Citrate(2.2%ACD, Fenwal Heparin

Baxte) (UFH)
CVVH (n=18) CVVHDF CVVHDF
(n=23) (n=17)

Citratedelivery(+) or <+ 25. 8.6  + 26.404.6_> - 0.190.19
loss {) [mmolh] (0=0.80) (p<0.0001)
Lactatedelivery(+) or +69.8N26.0 +59.N17.7 -3.8\3.1*
loss {) [mmolh] (p=0.12) (p<0.0001)
Glucosalelivery(+) or + 29.0N10.7 +24.N10.2 -1.85.4
loss {) [mmolh] (p=0.23) (p<0.0001)

Balik M, et al: Blood Purification 2012
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-1/ 3

2.2% ACD (acid-citrate-dextrose) vs 4% TSC

(troj soidnwssits)ot oni ck I

ACD, 116 mmol/ | 85 %

RRT 1999-2009

j ako kysel.]
M®nIN sod?2 ku

- Balik M, et al: Blood Purif 2005
TSC od 2009: 134 mmol/l

| sot oni _c K2-20 mdl/lr
kombinace antikoagulace a
pufrace

- K r a filtgr 3urvival 22-45 h
(Palsson 1 9 9 9Télwani 2006)

-VNt g2 spot Seba
O KARIM

1.LF UK AVFN V PRAZE

www.kari

- Mdikace:
Raztok k pripeavé Krevaich komponant ACD-A je anikoagulatni roztok uréeny k poulitf v saparalorech krevnich

cl tr

Baxrer

Fenwal
ACD Formula A

Antikoagulaéni roztok v obalech Viaflex®
|Varuvéni: ACD-A neni urgen K nitroHtnimu podéné

Popls pripravku:

Anfikoagulagni roztok 2 citréte 'rad atrézou Formula A (ACD-A) ja l rd apyrogenni rozlak v plastowych PYC
cbal I hV afls; cinaslerujici
Acld Cltr monchydr. 809 k\a “HII\’Q :
Matz. Citr. Dihydr. 209 ZO
Glucos. Monchydr 2450g .
Aqua ad Inject. ad 1000 mi = 1 . 2—7

&

pH: 47-53 \

Natrium Cltrlcum 4o/

st




Nevli hody

Caloric delivery
Citrate (kJ/24h)

ACD
Group 1 Group 2
ACD/ lad 4%citr/ bid
Cacont Ca free
1712459 85MW262

Glucose (kJ/24h) 2673720 N/A

Lactate (kJ/24h)
Total (kJ/24h)

1799543

N/A

61841231 85M262

Group 3
UFH/ lac/
Cacont

N/A

N/A
1910N326
191061326

N§Il oH gl u(Eenadbylad57 AZgMR4h

BalikM, etal:JCrit Care2013BloodPurif 2012
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P value
Gr.lvs?2

p<0.0001

p<0.0001
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glykolysa

glukosa = m 5
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Bi oenergetickl zisk rTzn
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Balik M, Zakharchenko M, Leden P et al.: J Crit Care 2013
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