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Waarom citraat?
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Hoe werkt citraat?
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Citraat: anticoagulans
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[ — [} ——r | | — X —— [} — | | e )

Endaothelial Cells

Fibroblasts | Macrophages

lon-Ca < 0.30 mmol/l ®

remming van stolling

©lvg



Pyrodruivezuur (Pyruvaat)

CCCCC NAD
coz*m—l.n’
Acotyl Col
[[X:) CoASH
—————
A Citroenzuar

Fu_“:/:-m;u Clis-arunielzuur
N aBCi t r aat | F'{imnmm Iso-cim‘];;::
@ citr aat

/ regionale

antistolling

©lvg



Citraat 1s ook een buffer!
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1 mol Nascitraat ® 3 mol Na* + 3 mol HCO4
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Hoevee buffer komt er nu in de patient?
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citraat (buffer) ® patient

Nascitr aat
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Hoe doe ik citraat?
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Predilutie CVVH

©lvg



- Subsiute Predilutie CVVH
Sodium 140 mmol/I

Potassium 3 mmaol/l
13,3 mmol/l (39,0 mEg/I)

oride 104 mmaol/l
Magnesium o,5 mmol/l [0 mEg/l)

Glucose 5 mmol/|

.
<

@ Monitoring
Pallson, 1999 Filtraat
VUMC, Amsterdam 1900-2700 ml/u

lonCatt
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Standaard instellingen

Table 2: Algorithm for blood flow, substitution flow and
calcium-supplementation; for calcium infusion,

calcium glubionate (0.225 mmol/ml) is used.
Blood flow (ml/min)  Substitution flow Calciuminfusion (ml/h)

(mil/h) t
140 1900 Q.5
160 2100 10.5
180 2400 12
100 2700 13.5
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Postdilutie CVVH

©lvg



Postdilutie CVVH PH/bic
sustitutie
Nagcitraat Buffer vrij Bic 35 mmol/I
500 mmol//l
& @,
o— I
@

UF rate
2-41/h

HM Oudemans-van Straaten
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Na 109 mmol/I Na 140 mmol/L

CVVH Postdilutie K 2 mmol/L K 2 mmol/L
Cl 109 mmmol/L Cl 107 mmol/L
Ca 1.81 mmol/L Mg 1 mmol/L
Nascitr aat Mg 0.52 mmol/L Ca 1.25 mmol/L
500 mmol/| ..\ buffer vrij bic 35 mmol/L
@ &)
o— I

&)

QC ~QB UF flow geen postfilter
>.41/h Ca™ meting
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Hoe passen we de antistolling aan?
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Citrateflow « postfilter ionCat*

Na-Citr aat

@ @

monitoring
lonCa**
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Citraat flow « bloed flow

Na-Citraat
%) @,
o— I
&
filtraat
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[citraat]e 3-1 mmol/l

FF BF CF CaM
ml/u @min mi/u ml/u
2400 160 0 4
2600 170 64 8
2800 190 71 8
3000 200 74 8
3200 220 82 12
3400 230 84 16
3600 240 89 16
3800 250 o4 20
4000 270 100 20
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Verdragen ernstig zieke patienten citraat?
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Beperking citraat: lever falen
lever en spierperfusie |

als citraat niet

wordt omgezet:
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M etabool falen

® lon Ca™* |
® tot/ion Ca*tt> 2.25-2.5

Q) metabole acidose
® lactaat 1, anion gap 1

Meaer-Kriese H, Crit Care med 2001:29:748
Bakker A, Clin Chem Lab Med 2006;44:962-966 ~ ©[v(



Patienten met lever/metabool falen
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L ab controles

_geen APTT

geen APTT

©lvg



Voordelen van citrate?

©lvg



Citraat vs. heparine
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385

indication for CVVH

170 not eligible
43 recent surgery

37 bleeding

21 liver failure <

26 therapeutic anticoagulation

22 chronic dialysis

12 do not resuscitate

4 HIT /
' A
87 7 A 6

CVVH C CVVH
citrate roparin none

.

215
underwent r ization

,

107

randomized to citr.

4

10 excluded from M
4 no CVVH

1 liver failure
1 included twice
3 do-not-resiscitate

1 systemic anticoagulation

A

97

citrate per protocol

108
randomized to nadroparin

5 excluded from analysis
2no CVVH

q 1liver failure

lincluded twice
1 chronic diaysis

103
nadroparin per protocol

*6% uitgesioten
ivm leverfaen

*23% uitgesloten
Ivm (kans op)
bloedingen
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Tolerantie
vroegtijdig staken van het studie-anticoagulans

citraat nadroparine
n=297 n =101
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—
Monchi
2004

Kutsogiannis
2005

2007

0.08

Oudemans
IN press

©lvg



Bloedtransfusie

e

\Y Kelgleig]
2004

Betjes
2007

Oudemans

IN press

©lvg



Overleving circuit
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Overleving circuit

citrate (n=21) vs. heparin (n=27)

9% Cumulative CVWVH circuit survival o Cumulative CVVH circuit clotting-free survival
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Overleving circuit
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Overleving patient
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Gerandomiseerde studie
citraat vs. nadroparine voor CVWH

citraat nadroparine
n=97 n=103
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3-maands overleving

citraat vs. nadroparine voor CVVH

Log Rank (Mantd-Cox) p = 0.02
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Cum Survival
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Cum Survival
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Nigt-sepiischne «  sepiiscrne ',oa'[] anten
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Mincler « rneer orgaar ralen
Log rank (Mlaniel-Cox)
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