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Citr§tov§ antikoagulace ï tipy 

a triky, aneb jak ji prov§dŊt co 

nejbezpeļnŊji a na jak®mkoliv 

pŚ²stroji 

Martin Bal²k      
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Riziko krv§cen² bŊhem CRRT: indikace citr§tu u 

85% pacientŢ na ICU 

1.) Trauma, operace 

2.) Intrakrani§ln² patologie, stp. CMP 

3.) Akutn² pankreatitida 

4.) VŚedov§ choroba, stp. GI krv§cen² 

5.) Perikarditida 

6.) Endokarditida 

7.) Diabetick§ retinopatie 

8.) Trombocytopenie, koagulopatie 

9.) HITTS 
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Patient survival Filter survival 

- S citr§tem pŚeģij² oba ! 

Zlepġen² 3 mŊs²ļn² mortality 

Postdiluļn² CVVH, 15% citr§t, 500 mmol/l 

Crit Care Med 2009; 37:545-552 

Bez posunu v mortalitŊ 

IsotonickĨ 0.2% citr§t, 13 mmol/l  
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Bezpeļnost citr§tov® metody 

Crit Care Med 2009; 37: 2018-2024 

4 

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 riskéé.  

Kidney Int 2012 
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NejļastŊjġ² pŚek§ģky v aplikaci citr§tu 

- Obavy z metabolickĨch 

komplikac² a 

nezvl§dnut² 

monitoringu 

- Nespr§vn® nastaven² 

RRT 

- PŚ²liġn§ oļek§v§n² od 

Ci-Ca modulŢ 

- Cena metody 
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Jak to funguje ?  
 

Chelaļn² vazba Ca2+ na citr§t 

Citr§t (Qc) umŊrnŊ krvi (Qb), Qc/Qb cca 3-4% 

C²l = Ca2+ za filtrem <0,4 mmol/l 

Ca++ 0,25-0,35 mmol/l 

Ca++ 

  

0,8-1,3 mmol/l 

Ca-citr§t = 30-36% d§vky pŚed filtr 

Ca-free 
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Median filter survival:  

Å55.5h (IQR 38.5-74) u 2.2% ACD + Ca roztok 

Å64h (IQR 42.5-107.5h) u 4% citrate group + Ca free sol.  

Å38h (IQR 30-51h) in the heparin group, (all p<0.001).  

Balik M, et al: Annual Update in Intensive Care and Emergency Medicine, 

2013 

 

 

Ca-free vs Ca-obsahuj²c² roztoky a pŚeģit² filtru 
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Monitorovat Ca2+ nebo ACT ? 

Dorval M, et al: Intensive Care Med 2003, 29: 1186-9 
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Rovnov§ha mezi prŢtokem krve (Qb) a citr§tu 

(Qc) versus prŢtok effluentu (Qeff) 

- Flow limited RRT: zvl§ġtŊ u postdiluļn² CVVH (FF<20%) 

- Koncept vyhovuje souļasn® EBM v oblasti d§vkov§n² RRT 

- RENAL, Bellomo R: NEJM 2009, 361: 1627-38 

- ATN, Palevsky MP, NEJM 2008, 359: 7-20   
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Qb 90-110 ml/min 

Qc 160-220 ml/h 

(4%TSC) 

CRRT 20-25 

ml/kg.h 
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NejļastŊjġ² chyby v konfiguraci RRT  

- Standardn² Qb vyģaduje vysokĨ Qc a vysokou d§vku 4%TSC 

- Nemus² vadit pŚi spuġtŊn² RRT v acid·ze 

- PostupnŊ neģ§douc² hypernatr®mie a metabolick§ alkal·za 

- Korekce vysokou d§vkou RRT nad 3000 ml/h 

- Metabolick® komplikace a zvĨġen² n§kladŢ na roztoky  
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Qb 150-180 ml/min 

Qc 250-320 ml/h 

(4%TSC) 

CRRT > 35 

ml/kg.h 
 



www.karim-vfn.cz 

Aplikace region§ln² citr§tov® 

antikoagulace  
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ÅCVVH  

ÅCVVHDF 

ÅCVVHD = s 

citr§tem jde 

vģdy o CVVHDF 

ÅEDD (Extended 

Daily Dialysis) 

ÅPS 
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Co nab²z² Ci-Ca modul ?   

- Predikce koncentrace citr§tu v 

okruhu a posunu v ABR dle 

dann®ho pomŊru Qc/Qb a Qeff 

- Integrace pump   

- Citr§t (4%TSC) 

- 10% CaCl2 : Je moģno pouģ²t i 

250 sklenŊnou l§hev (pŚesnost v 

ml/24h provozu) 

- N§klady na CaCl2                              

80-90Kļ/24h vs 600 Kļ/24h pŚi 

ampulov® medikaci perfusorem 

- Ca glukon§t nevhodnĨ ï 

potenciace MAL 

12 
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Balik M, et al: Blood Purification 2012 

Difuze (CVVHDF, EDD) nebo filtrace (CVVH) ?  

  Citrate (2.2% ACD, Fenwal, 

Baxter) 

Heparin  

(UFH) 

CVVH (n=18) CVVHDF 

(n=23) 

CVVHDF 

(n=17) 

Citrate delivery (+) or 

loss (-) [mmol/h]  

+ 25.9Ñ8.6  + 26.4Ñ4.6 

(p=0.80) 

- 0.19Ñ0.19 

(p<0.0001) 

Lactate delivery (+) or 

loss (-) [mmol/h]  

+ 69.8Ñ26.0  + 59.3Ñ17.7 

(p=0.12) 

- 3.8Ñ3.1 * 

(p<0.0001) 

Glucose delivery (+) or 

loss (-) [mmol/h]  

+ 29.0Ñ10.7  + 24.9Ñ10.2 

(p=0.23) 

- 1.8Ñ5.4 

(p<0.0001) 

 - sieving coef pro citr§t = 0.99 

 - polysulfon, 1.9 m2   
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2.2% ACD (acid-citrate-dextrose) vs 4% TSC 

(trojsodnĨ citr§t) vs isotonickĨ citr§t 

- ACD, 116 mmol/l: 85% vġech 

RRT 1999-2009   

- 1/3 jako kyselina citronov§: 

M®nŊ sod²ku 

- Balik M, et al: Blood Purif 2005 

- TSC od 2009: 134 mmol/l 

- IsotonickĨ citr§t ,12-20 mmol/l: 

kombinace antikoagulace a 

pufrace 

- Kratġ² filter survival 22-45 h 

(Palsson 1999é.Tolwani 2006) 

- VŊtġ² spotŚeba roztokŢ (n§klady) 

  14 



www.karim-vfn.cz 

  Group 1 

ACD/ lac/ 

Ca cont. 

Group 2 

4%citr./ bic/

Ca free  

Group 3 

UFH/ lac / 

Ca cont. 

P value 

Gr.1 vs 2 

Caloric delivery 

Citrate (kJ/24h) 1712Ñ459 857Ñ262 N/A  p<0.0001 

Glucose (kJ/24h) 2673Ñ720 N/A  N/A    

Lactate (kJ/24h) 1799Ñ543 N/A  1910Ñ326   

Total (kJ/24h) 6184Ñ1231 857Ñ262 1910Ñ326 p<0.0001 

 

 

 

 

N§loĤ gluk·zy z ACD (Fenwal) byla 157 42g/24h 

Balik M, et al: J Crit Care, 2013, Blood Purif 2012  

  

 

 

NevĨhody ACD  
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Balik M, Zakharchenko M, Leden P et al.: J Crit Care 2013 

BioenergetickĨ zisk rŢznĨch konfigurac² RCA 


