Srovnani citratové a heparinové antikoagulace
pri kontinualnich eliminac¢nich metodach
u hemodynamicky nestabilnich nemocnych
na koronarni jednotce

P. Hladkd, J. Pokornd, D. Sebkovd, K. Kondrasovd, K. Neusserovd,
J. Myskovad, D. Vondrdkova, P. Ostadal

Kardiovaskularni centrum Nemocnice Na Homolce Praha



CRRT (Continous Renal Replacement Therapy)

Metody ocistovani krve

Pracuji s maly objemem a pritokem za ¢asovou jednotku

Kontinualni - nékolik hodin az dni

Pfednost u nemocnych s obéhovou nestabilitou

Metoda se pouziva k 1€€bé u kritickych stavi

Na jednotce intenzivni péce

e S akutnim selhanim ledvin
Typy CRRT:

* CVVH (Continuous Veno — Venoous HemoDiaFiltration)

* CVVHD (Continuous Veno-Venous HemoDialysis)
 CVVHDEF (Countinuou Veno-Venous HemoDiaFiltration)

e SCUF (Slow Continuous UltraFiltration)
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(Prerendalni indikace)

Hemodynamicky nestabilni stavy v akutni kardiologii ﬁ
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Diagnoza AKI
(dle AKIN)
Piitomnost uvot ohrozujict ANO e :
komplikace, kterou nelze  ———# Zahdjit RRT
zvrdutjlnym zpdoobom 2
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Qpl.ll nllzm homodynamlky

= obnova dmuu]lc(ho
krevniho objermnu

rekce
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Ukonéeni uzivani
nefrotoxickych 16kG
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~ Pravidelné vyhodnocen|
volémie, non-rendini organoveé
dysﬁmkeo posouzeni vyvoje
tiZe onemocnéni a AKI
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m.ﬂlll'd AKI 4+ ooleoll
~ znasledujiciho:

= oligurie = 500-600 mi/24 h
- progrodujfol nddéz.. PH = 7.25 ANO Zvazit
- [ RRT

DOWNLOAD: RENAL REPLACEMENT THERAPY IN CRITICALLY ILL PATIENTS
STL I \/ITH ACUTE KIDNEY INJURY--WHEN TO START,

rAvsV Il Nephrol Dial Transplant 2012 Jun 9.2716)2242-8. Epub 2012 Jan
Marlies Ostermann, Helen Dickie, Nicholas A Barreit

Despite the frequent use of renal replacement therapy (RRT) for patients with acute kidney injury (AKD) in the
intensive care unit (ICU), there is no accepted consensus on the optimal indications and timing. hajeni RRT
The aim of this paperis to |dent|fy optlma triggers for RAT in critically ill patients with AKL
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CRRT nevvhody

Komplikuji davkovani ATB a dalSich latek

Vyzaduji antikoagulaci
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Jsou 2-2,5x nakladnéjsi pii srovnani s [HD

W w7/

CRRT vyhody

MozZnost pomalé¢ho odstranéni tekutin
Lepsi hemodynamicka stabilita
Bez nutnosti omezeni infuzi/parenteralni vyzivy

Pomalejsi a Setrné€j$i metabolické/osmoticke
fluktuace

Nizsi riziko rozvoje edému mozku

Diky kontinualni clearence jsou mozné vyssi
davky 1écby

Lepsi obnoveni funkce ledvin
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Antikoagulace p¥i terapii CRRT

Cil: y

e Zabranit vysrazeni krve v mimotélnim okruhu v‘

» Optimalizovat délku pouzitelnosti filtru

o Zabranit krevnim ztratam srazené krve

Z.avisi na:

* Pratoku krve (rozdil mezi A-V a V-V)

Materialu hemofiltru a

Jaternich funkcich pacienta

Hemokoagulacni situaci pacienta

Hladin¢ trombocyth
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Ci—Ca CRRT (regiondini HD) :

HD prvni volby (KDIGO, 2012) NEMOCNICE
Nemocni s rizikem krvaceni, jaternim selhanim
Deplece 1onizovaného vapniku pouze v mimotélnim obéhu

Vyvazani calcia (krevni srazlivost) citratem — inhibici -
koagulace
Systémovy
. antikoagulacni
efekt citratu je

Princip Calcium — Citrat (Ci- Ca)

Ci-Ca komplex je ¢aste¢né¢ eliminovan difuzi/konvenci

nemofiltru zanedbatelny
Odbér krve z modré linky HD a periferie pacienta ~ Monitorace.
Ci- Ca komplex je metabolizovana jatry * Hodnota ionizovaného a

Citrat pred filtr (Cervena linka) celkoveho Ca a jejich poméru

Kalcium za filtr (modra linka) * Hodnota magnezia

* Hodnota bikarbonatu

» Hodnota pH



CRRT antikoagulace heparinem (systémova HD) S

. . WL I NEMOCNICE
* Do nedavna nejuzivanéjsi antikoagulace

* Podavani nefrakciovaneho heparinu (UFH)

» Heparin napojujeme pred HD filtr (Cervena linka)

* Odbér krve provadime z vendzni linky (modra linka)
* Bolus heparinu do arteridlni linky v tvodu HD

* Pomaly pritok vEtsi spotiebu heparinu

» Ucinek heparinu pietrvava 6-8 hod po ukonéeni Monitorace koagula¢nich
dialyzy parametru:

+ Promyti filtru pred uzitim 1-2 litry FR s 2500-5000 |y - HOANORAPTT =2-2,55

heparinu » Hodnota ACT = 200-250s
* Inicialni davka heparinu 10-20IU/kg (individualni) * Hodnota ATIII. 1xd
* Nasleduje kontinualni aplikace heparinu 5 — 20 * Velka koagulace 2xd

IU/kg/hod k



CHFICIAL SOURNAL OF THE NTERNATIONAL SOCKTY OF MUPMIOUOZGY

Ci—Ca vs. Heparin kld“ey .

supplements
Table 19| Overview of the advantages and disadvantages of different anticoagulants in AKI patients
Anticoagulant Advantage Disadvantage
Heparin (unfractionated) ~ Wide availability Narrow therapeutic index - risk of bleeding e ¢
Large experience Unpredictable kinetics - monitoring required
Antagonist available Heparin resistance e ——
Monitoring with routine tests LS
(@PTT or ACT)
Low costs
Low-molecular-weight More predictable kinetics Risk of accumulation in kidney failure
heparin - Weight-based dosing possible
More reliable anticoagulant response  Monitoring requires nonroutine test (anti-Factor Xa) 580,582-584
-No monitoring required
Single predialysis dose may be Different drugs not interchangeable
sufficient in IHD
Reduced risk of HIT Incomplete reversal by protamine

KDIGO Clinical Practice Guideline for Acute Kidney Injury

VOLUME 2 | ISSUE 1| MARCH 2012

http://www.kidney-international.org




Heparinova HD

Dialysate

Ci—-Ca HD

Ci-Ca® Dialysate K2 / K4
Ci-Ca® Dialysate K2 / K4 Bllus

Hemofilter

Patient AV1000S CaCl, Solution

Filtrate

4% Na,
Citrate

Filtrate
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Efficacy and safety of citrate-based anticoagulation
compared to heparin in patients with acute kidney
injury requiring continuous renal replacement
therapy: a randomized controlled trial

Fabien Stucker'", Belen Ponte'!, James Tataw', Pierre-Yves Martin', Hannah W Priimérna zivotnost okruhu byla 49

e Falick Saucan hodin u RCA a 28 hodin u systémové
ntii pro pouzivani | NEparinizace (p = 0,004). V analyze
intention-to-treat byla 28denni a
90denni mortalita 20-26 % ve skupiné
RCA a 26-27 % ve skupin¢ heparinove
(p=0,37). Elektrolytové a acidobazicke
komplikace byly u RCA minimalni a
piechodné.

Zavérem lze shuwewt=2eTITIME (0STATek PTesUeaCIDyTH e

Egionalni citratové antikoagulace jako metody volby u vétsiny kriticky
nemocnych vyzadujicich lécbu CRRT, umoznujict nejlepsi pomér mezi ticinnosti,
bezpecnosti a cenou. Budoucnost slibuje dostupnost plné automatizovanye
T a kalcia v

systemil Zenyich na online monitoraci koncentra

mimotélnim okruhu (technologie optickych senzortt a plné automatizovany

biofeedback).

Matéjovi¢ M. L. interni klinika LF UK a FN Plzen (komentar) Citratova regionalni
antikoagulace — vice nez jen antikoagulace? Postgradualni nefrologie, 2015,3 (2), s.31-32
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Regional citrate versus heparin anticoagulation for continuous
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renal replacement therapy in critically ill patients: a meta-
analysis with trial sequential analysis of randomized controlled
trials

Chao Liu™, Zhi MaoT, Hongjun Kang, Jie Hu and Feihu Zhou i

T Cantributes

Critical Care 2016 20:144 O1: 10.1186/513054-016-1299-0 | © Liuetal. 2016
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Key messages Go to:

¢ Patient mortality was similar for regional citrate and heparn anticoagulation during CRET i the
critically 1ll patient with AKI which was confirmed by TSA

o ECA significantly prolonged
subgroup, although the TSA CO nmusion Goto:

s Compared with systemic hepd
confirmed by TSA

Between the regional citrate and heparm groups. no significance difference was found i mortality,
hypocalcaemia—r RS etOTt - —Howevar—zgional citrate 15 more

-

< efhicactous m prolonging circuit life span and reducing the risk of bleeding. Therefore, citrate shoul

recommended as the priority anticoagulant for critically 1ll patients who requue CRRT.
_recone priority anticoag yill p q A
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Evaluating the safety and efficacy of
regional citrate compared to systemic
heparin as anticoagulation for continuous
renal replacement therapy in critically ill
patients: A service evaluation following a
change in practice
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Conclusion

Whilst acknowledging the limitations of this study, we
found that implementing a citrate protocol resulted in
longer filter-life, less incidences of premature clotting,
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less nisk of bleeding and potentially a reduction in
blood transfusion rates. We recognise the challenges
of mplementing a new system but our evaluation
demonstrates that citrate is safer, and most likely
Clhcient than hepann. Over L
months, as we slowly gained confidence with the ¢
rate protocol, we have moved on from using citrate
for patients with increased nisk of bleeding to using |

\Wﬂu}uguhﬂi{m for CRRT.
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Na zaklad¢ dostupné evidence miizeme konstatovat, Ze regionalni

citratova antikoagulace je pro pacienta pravdépodobné bezpecnéjsi

nez antikoagulace heparinem pii pouziti kontinualni dialyzy.

Piinasi fadu vyhod jako je nizsi riziko krvacivych komplikaci nebo

delsi zivotnost hemofiltru.
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