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Adverse effects of filter clotting
during CRRT
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Ideal anticoagulant system in CRRT
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Types of anticoagulant systems
used for CRRT

Thrombi®] Al o8] 7pA] #4o] HofshA|gt
platelet activationo] 7} F8.8 7jdelr}, o=
CRRTol A9 38-&1 dA] platelet function2 HHals}k
= 71783 BEe] A giEel #8347}t blood
coagulation® intrinsic pathwayZ At 7)Ao}
t}. 3}A9t extracorporeal circuitell & thrombus
formation- platelet adhesion® A7} vk AR
S dolof s HARAE FAaRoA gHHor
o1& At AR £ 9l

qich. IHDAA AMgE+ 81
AbgE 4 it} (Table 1).
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1. Heparin

1) low dose heparin regimen
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uncontrolled dose heparin regimen-&
aritt AbgEtE & WRel Zole
filterE 2,500-5,000 U heparing 713t 1-2 L hep-
arinized saline®® prime A% ¥ initial loading
dose® 1,000-2,000 U heparin® A&t 483
2 400-800 U/hr (5-10 U/kg)E Foigir}. Partial
thromboplastin time or ACT7} 15-2817} HZE
Syt 121
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X718 filter surface® %83 heparino] &% ¢
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Table 1. Anticoagulation for CRRT
Anticoagulation Advantage Problem Efficacy Monitoring
Heparin Good anticoagulation Bleeding, Good PTT/ACT

Thrombocytopenia
LMWH Less thrombocytopenia Bleeding Good Anti-Xa activity
Regional heparinization Reduced bleeding Complex Good PTT/ACT
+ protamine

Citrate Lowest risk of bleeding M. alkalosis Excellent PTT/ACT

Prostacyclin Reduced risk of bleeding
+low dose heparin

Saline flush No bleeding risk

Severe hypotension

Filter clotting

special dialysate

Insufficient  Thrombelastograph

Insufficient
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2) Low molecular weight heparin (LMWH)

LMWH-S HDAIAM ] Algol 3k ®ae w@on)
CRRTolA bleeding risk Zz4ol #3 LMWHe #
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3) Reginal heparinization using protamine
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3. Regional Citrate anticoagulation for
CRRT
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Regional citrate anticoagulation< bleeding risk
ol dialyzer clottinge] 74 A& demqw¥ & 3k}
ot} 3 heparin BT} filterd] A&Ego] Eop? =

2180 2% hypocalcemia or hypercalcemia, hyper-

Calcium2 central venous line%
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natremia (5-6%), metabolic alkalosis (25%) S|
AH?. A& CAVHDFE A% Al3= arterial blood
flow rates &3] 243 71 glo} citrateol] 98]
@-3% bicarbonate A77F & Hol alkalosis7} A5
dAP o xFL CVVHDFE A3k 9lo] blood
flow rate 59 FZHo] 7}548] bicarbonate loss rate
o & bicarbonate generation rateE A3s| x4
& F slo] HaAl Aol alkalosisy A7} ¢
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4. Prostacyclin

Prostacycline endotheliumol| 4] 4843 5= platelet
activator®] AAZ o]EFH o &= circuitol A
g oAste A9 Edelvh a8y PGLE higher
doseZ AR Al UF @2 Fzhgo] uhayslo]
heparin® o] Abg-afof Feh =V o] oFAli= vaso-
dilatory effect® MAPE F 10-15 mmHg #4A1A
% hemodynamic instability® 9279 a17}e) i1
platelet function monitoringe] @ th= o] )
=

Prostacycline2 systemic and pulmonary vascu-
lar resistance, mean arterial presusreE 7H4:A17]7)
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5. Nafamostat mesilate

Synthetic serine protease inhibitor®2 Y4 =7}
oA F2 ALEE 3L TAZ low dose heparink
}3= systemic anticoagulation©] oy fliter clot-
ting, compatibilityel A7} 9t} Nafamostat me-
silatet thrombin- antithrombin III complex®t pro-
thrombin activation fragment 1+27} ZF7}s}il wh
M protein C activation®] 7Z+43te] circuitWol] clot
FAjo] ey

Choice and use of anticoagulants

Extracorporeal circuit®l A anticoagulation®
g HAE tubing® filteroll M2 clotting S oWl
systeme FAAZ]v= Aolw wEi=  thromboem-
bolic event® oW&l=d% ) LI & EzHe
7Hed QUL filterd] 71%& HAANAHF Hol
tho ol A aAE ME Aoz o] shx| 1eld
o & Hol At odE &9 blood flow, dialyzer
material, liver function, platelet count %%"o]t},
Filter2] nature”} anticoagulation regimen<¢] choice
of 93& Furh H A7l 2dH non cellulosic
membrane< ARFe9] IHD A BA] 7}4 Zon o=
cuprophane membraneo H]3] anuric phaseZ A
3 mortality rateZ Z7FA1710. Acrylonitrile
filtery= more thrombogenicdl® A2 © & polyam-
ide filterell W]3lA filter survival time& wEA1ZIth
(34 hrs vs 104 hre)"™ (Table 2). CRRT9] A 8.
el wdk Fatdl 93-S Tk & hemofiltration
3] high ultrafiltration rateol ’\iﬁ blood2} mem-
brane Atele] H&E& Z7HAIAH coagulation system

& trigger §ch ¥ hemodiafiltrationol A1+ trans-

Table 2. Choice of anticoagulation regimen for CRRT

Clinical situation

Anticoagulation regimen

No bleeding/normal coagulation

Bleeding/normal coagulation

Bleeding/platelet <60,000, hypercoagulability state
[Tepatic dysfunction : antithrombin III <50%

Heparin induced thrombocytopenia platelet count <25,000

Low dose heparin
Regional citrate
Saline flush
Antithrombin [II4+ — heparin
Regional citrate
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BHAl At
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WwH =
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o]

BETE
AHE-3F heparin®] &0l
initial platelet count$t e
Impaired liver {function or low platelet count
(<50,000/uL)*l CVVHE 22 <F9] heparin
& ARgEA] o AldE 4 9lem ¥hd high plate-
let count (>200,000)% heparin AH&#& Z7FA| Aok
3o},

Antithrombin III deficiencys 5% #ztllA &
3he] o]+ heparin effecto] &g F7] HEo hep-
arin resistence or premature filter clotting #=}poll
M A 24¢ gt g,

T A

Conclusion
FZo AL 1A ARA Fxjol A FEAH A
V4 adtgon ARA xao AEH= CRRT &
e gate] AZAnkel] Jgg FE obF FAF A
favte]l ®Hul a#{u CRRTE Aldghed 9lo] &4
How 7h FA7E Hiz AL EF¥e] REAE

extracoporeal circuit ol el HAg-nE oAk
oA E A -3 AFESHi= Zelt Extracorporeal
ole]l 7HA]
olzto] 9laf ¥ m o] sl anticoagulation®©]
t}. CRRTNAM:=
risk bleeding &Atoll A 713 Hg] AME-5]= ol
o]i= vpRy] 4il aF o ou Q= EF3e rbe
At} high risk bleeding bl A= saline
flush7t 7+3 414 o)+ circuite] thE AxpE a1y

dlok 4&Hd 4 vl Regional Citrate anticoag-

circulation® functional maintenancex®

low dose heparin®] no or low

o]

ulatione Al3at7]7F g4 @R heparin induced
thrombocytopenia®l #3= 218 ghfoly 2T o 31
Holol A &) o] e SAofA ALEe] F

el Qi B 2
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