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1 #A o] Aghe] A AlFEo] 0% E
3 sy o] 65% AZZ Ao FAHARAZ
Ago] TEY T AN AAGY. zu H2
FAARAY ez gAVIRA FFZ(multiple
organ failure syndrome)® #Z& 5% ZAge] dl
=7} Z7hsta lom olF #Xe] APTES o3
0%z . FAHAELA 71eH 9% AEU B
A At v R FFT 2L BT @244
= Fd9 3EAHQA YAEYQ YU(intermittent he-
modialysis, IHD)2 X2 E=F &3] M3 Agte
ZHste] dold ARE ALY F giv o8gel A
ojstth 1977'd Kramer’ol 93] d4olH A& A=
g A&z 539 gAY (continuous arteriove-
nous hemofiltration, CAVH)-& F#|9] EHFH
v)3] &2 AMAZE MAE] AEH o2 dojuir] i
o g FAFHEIL BEAAT IANREAFY A
oHsdes zZbgeg wulld H2dE CAVHS
ol9] GHE MMF R7HA MEL A &H A7lsdA
S H(continuous renal replacement therapy,
CRRT)°] 895dui7l AT IAARAH 82
Aze B Adgnort A% IX4F-FY AR,

S
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Table 1. Indications for CRRT

Hemodynamically unstable patients with renal
failure

Respiratory compromise in renal failure

Cardiogenic shock with pulmonary edema

Refractory edema

Diuretic resistant hypernatremia

Parenteral nutrition restricted bacause of
hypervolemia

|

Asjad 2 d7) 2T AREH 2 ALYt
Mz gtiH3 lci(Table 1).

1. XN&HH |5 AI|el S5 HEF

4H(diffusion) ) dele] £33 o]Fo] Uoju:
IHDel w3l CRRTE 2ot F34o] $48 Faut
& AHEElY 839 o)Fo] tlF{convection)el 23k
dojut7] Wie] XEF ¥t wAgle]l XNEE A
&% 4 vl Bololle}l F¥el gk ¥Ae] @Y
sted el 85 AdM DA AAY
ooz ARAF ANgF d AT JEFYS
AN P #ds Aoz TIYE F A F
Aol ek 29 HE FANEH Bt Yol F
s Z4F AolEFIe] AARIAE S0 LA
AcH Table 2).

2. 71 da|

CAVHS 71¥ 8¢t +71E Fig. 13 o] ¥9
HEZE AgsAgn FiAde] 58 Fdodiste
AHE-Ete) ghate] Hole] ofjebg FapEte FU A
o] FHUY Aolo] o8 A&HFHoR AFATE B
A, @7 FAo] v BFAL Foffezn 5
2, dsd 2 A7) H93e GAHA A AR
& AdiH 8ol

#HAl CAVHeA AEE Qle dodagute) A
A% Fuxe AzIAl] wet Iy FTHF UG
(Table 3). dat2e] AE 2 & polysulfon, polya-
mide, polyacrylonitrile(PAN), polymethylmethac-

Table 2. Advantages of CRRT over IHD

Ideal for hemodynamically unstable patients
Superior efficacy (fluid balance)

Better nutritional support

Potential removal of cytokine
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<+— Filtrate coliection

Fig. 1. A%4 F - A% QA K Y(CAVH).

Table 3. Commercially Available CAVH Hemofilters

Filter Type  Surface area, m? Length, cm Priming, mi Membrane
Amicon Minifilter HF 0.015 9 6 A polysulphon
Amicon D 20 HF 0.25 125 20 A .polysulphon
Amicon D 30 HF 0.55 20.0 40 A .polysulphon
Asahi CS HF 0.50 19 35 PAN 150
Fresenius AV 400 HF 0.70 220 48 A .polyamide
Gambro FH 22 HF 0.16 15 11 A.polyamide
Gambro FH 55/66 HF 0.60 14.0 43 A_polysulphon
Hospal SCU/CAVH PL 0.50 30.0 60 PAN 69S

Sieving coefficient in vitro

I ~—potysuiphon,
-+ cyprophan

Clearance, mi/min

1] 10 20 30 40 50
Molecular welght{ x 10°)

Fig. 2. In vitro clearances of neutral dextrans of
various molecular weight with different
membranes.

ryvlate(PMM) %] A&51 glon A AHEEHI

e e Bl ddel B Aobge 0.13m™HE

489 0.7m*7A i) o5 onLe A8F
Yoo} FEFoZ A% nATY9) 2L EAE oF
71514 @t QAENA AL FHo AFE=
£M2e 84, creatinine® #2 A&z EF9 Al
Ag&L S Bxge] & EZL A9 AAHA
et v A2zt va EAQHte FEA
% Fapgo] 20-254) Eov R ¥ AVt
20,000Dalton °|3t= o2 AAHD, B3 FExt
Ed9 AAE] HojutFig. 2). CAVHE @A
7t o] 8 40 AASDRZ A NP
& 2R 87 g8 dAR B 84S vxd =4S

7h BEg Fleior vk ¥ AL &2 WA
Al he1

-

qlel 4ed7] @ WA FHI AR Ao g} 2
How zAsob Bk
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Fig. 3. Relationship between hemofiltrate substitu-
tion rate and plasma creatinine in patients
related for acute renal failure by CAVH.

FH9] FoAZL oA FA Ry A FoFicl
Fo) 30% ol AASA HE dYFHer &
o] AAge] WolxER 75-90%} g}, 18
FETge] A3 #rtolA F AAE Exon
ol Fe] 50-70% HEE E%‘—”“’ FERA
4 AUTh

Bade Robgoz 34 Y (pre-dilution me-
thod)& el ni&m 849 AALo ¥ ¥
AZE ZA2ANA HAY FHEFE Y F U A
o] gled ¥& F3l4¥(post-dilution)e T3}
£ AsE Q8 B3N 87 HA =& v o
Fete) gmrh Z dojdrh diFe oF SLjAHt
Aojy}= CAVHAIME ¥A creatininex & B3
o] Anldlsinz AAYZTE 3 X5 YA
= Be 99 odet HEd Rort 4
sich. @9ldz ekt creatinineX| ¢t AV BAE Fig.
33 2k

3. CRRT2| 02| Yy=

I R R A

@t

CRRT9 714 7184 #wHd CAVHE Table 4
oA AE g FUFE DAl Ao EEHde=
A S AzsolE = AEH Bl U, 84 3
creatinined 7L AEANEA9 AALo] HAEMY
o} 2ozl A, ARF AL HddA g2 §
Holz] £3lu JAFA nAHS] oot e EAA
So] slch CAVHE A E A% 2714 CRRT

Table 4. Disadvantages of CAVH

Risk for arterial cannulation

Patient confinement to the bed

Strict fluid & vital sign monitoring

Low efficiency in terms of solute clearance
Staff unfamiliarity

Wie]l Al AMEEHIT glem Zzhe] A . wH
Table 58 Zo] 898 = vk AHY Yoz
AAZ, G @IoaA T gale] HAWE AL}
I FAIRRE 47N REEE AHESE A%
2 A9 Hodo}H(continuous venovenous he-
mofiltration, CVVH)®} &4, A5F AEAE2H9
AAEEL Eol7t s FHHE A3 CAVHD
Ex CVVHDZF 2 A gelch
1) AEH & - HY $AFEH0 N (continuous
arteriovenous hemodialysis with filtration)
%2}94 T - AUt & 2 %7“4 044—}
dojui= CAVH XETUo2E F4
53¢ ARFHeR 1136}71011%3 ‘3.3—5’-2"—011:}. 1984
d &

rz
-z
oo
e
2
o,

7171 918k CAVH ZIE-T °§J3r:r"°ﬂ *—1° € 3 A
Zogx §Ao tfie Gito] FAld doAT W
ol
dialysis) ]t} Pattison £7& CAVHD &z #9
—E°]L} AR B2 2ol ool AR ¥ 4l

29 A9 BUNAE 40-60mg/dl, 83 creatinine
g 14-4.0mg/dlZ ¥4 FAE F &5 Rug
vt gl CAVHDSY EAASRZE FAAE AMgs o}
He UARE, 549 E‘ﬂi VE oo zeke) 7t
2, HAURe] FAdg Tl den 29
CAVH7 23 & 244 % adz Ztn ve
Aol AUt

2) X&EH 3 - Y @YodabH(continous

venovenous hemofiltration, CVVH)

1985 Louis £%¢] gaxawyess gEs=
S HASA g3 ¥, fIsA, WEADBE
ALgEHaL, A FGE d719EA HAPLE ALE
g o] CVVHeolth HARILZ ARE}7] wfi-of o
e i el @ e uhgdE =
g  glvke 3ol o] ARY FHeltk CVVHE
Fog Aok 3= CAVHY O3S 237 o

CAVHD(continuous arteriovenous hemo-

et JH.

ovog FEe $



Table 5. Types of Renal-Replacement Therapy for Acute Renal Failure

Extra-
cellular-Fluid
Volume Control

Anti-
coagulant
Therapy

Use in
Hypotension

Risk of

Risk of
Hemorrhage Infection

Efficiency Cost

Complexity

Type

Yes

Moderate
Intermittent

High
Low

No Low
Moderate

Yes

Moderate Moderate

Low
Moderate

Peritoneal dialysis

Low
Moderate

High
Low and variable

Intermittent hemodialysis

Moderate Low Good No

Yes

Moderate

Continuous arteriovenous hemofiltration

Continuous arteriovenous hemodialysis

Variable

Good
Good

Yes Moderate Low

High

Moderate

Moderate and variable

High

Moderate

with filtration
Continuous venovenous hemofiltration

Continuous venovenous hemodialysis

Yes

Moderate Low

Yes

High

Good Yes

Moderate Low

Yes

High High

High

with filtration

ol AFL 53] FHANAA S5 FANREA
A8 XEEZ CAVHE dAstA =i 23
CVVHE o|3:=# slee2E d3shadol) W
Aol AFlslE B2 & AAANAM AREA &
d F Ade FHol UL ®ulolsl CAVHe| vls)

o K e

ArF AL F U gdd3TY gxo WER
¥ Ao

T AT FTHNEA #$AE gidez CAVH
$} CVVHX 28 MZ ¥)Z# Storck 572 19 @
flojztFe] CAVHelAE 7.0LY 2t CVVHAAM &
15.7L2A 24} o) Esken BUN % EA creati-
nineA = CAVHe vj8] % @A §2€ 5 &S
Rnk- S 1=4

Azte] 3PAME>YE CAVHI ¥l8) CVVH %
BE2M AT gddqFHEe] FostA wden H
A Aze] mARME CAVHE st CVVHE
AMoz AgEn vk AR wj§ QS0
A FHE At

3) XS - 3y SYFEH0{2HH(continuous

venovenous hemodialysis with filtration)

oL AR AEEHY HALEE FUHIIN A
# CVVH A8F FAYE FYste dgelrh
CVVH 24 ®Bch A4 858 H4ee =
At £ 8 22 Q3 Axe) WAZET ARHE
THEA71E B4R AT BAAFAFTY Agd
o] B4 o] X7/ CVVHED EHHIAE o7 9
Eolrh

)

5. CVVHY N

CRRTS o3 Wi%F 713 W& CVVHE 4
AL71E &008HE thas do] 294 & itk

YAPTE oyf £9 100-125mlZ DHAF|E &
% 25mIAEY ARE&e €& F ok AFRAFE
ZAsta old wat BFAFE AFH M2dS T
ozl Z2E3d YT F de EZFAE] ALHA

itk A2 w3de) Feig uo AFHoz dHs

A FY98 § A= VAT gol Apds
A&o] st n YA =HA.
AEF FFnLYPLRE AT A 50099
(200-1600$1)E VA3 2o Fuidoz x&xor
FAF) BEFA0T AR S92 dAEZ Y

sle} mo}
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Ax9del JE vxde FoldAEs FE3E &
Ao ALgo] GukgtEe] glA|Rt o}F] FAXE 4F
gtslo] gAGTh ARY g AFFE wHE
AdfM FFE SddMe FEE A lactates}
ol FA4ARE AT FASe] UE A 2
T3 99 AHEE AFEH 2UAA Azd A
3t BE A AL Table 63 ZoH o] A%
FEAUEFS HEE FSldof girh

6.

ok

3-C -
[=X=]

CAVH| A5t Booistate A2 gAol

o] RARHe) % AN YT, WYTRLZ

SATA gtk ¥ Hzel 0, FAYY B9

3, iz 1§98 WYIol CAVH 237

gAMoL AFe BT $F40] $4 dze
9% ¥

% b

I

& 17 =84 =g
CAVHE m# 3® N2¥os 4712 A% A
237} gon 9rdA Hew

A
o 32, FRHIHFH &Y ST BE £go

Table 6. Example of CAVH Replacement Solu-
tion Used in Keimyung University

Hospital
Na® 140mEq/L
K~ 3.5mEg/L.
Cl” 107mEq/L
Ca " 45mEq/L
HCO ™3 29mEqg/L

Uebd 4 glon 33 =2 gy 8330 »
152 o Aale ¥RPIoZ o|fsE= CVVH
dME AR o7 FH=3 Y¥o| gk

7. CRRTS} S4AIRHO| Ol%

CRRTE €49 ol53 87} M3 ALHez
doju}7] " &l FEAAM N2 E wololsle T
ANRA FFTEH 2 FE5T ARA #x19 A7)
E3] a#H o}, FELAM HAFAZE B o8
€ 78 44 ALF vAT FYX 8t asle
2 Zolx 3% 2L oli9 H|AF Fdao] Wes
. F#9 IHDE old FAE 237 ojdxn XgA
A= B39 4842 o3y FAE odA &
o} o]d @b CRRTE BAT 4T
FATLR HeAStER2 AvATHY R8I} Jbs
ok £EF GA% FAANRA gabeA wBAT o
Frdayg B3 FET IR QF o) A
o] NEgol #ostA wAdel Bmso Yol
CRRT9] °l8jgt AHolx E7sln F4A5%H g2
o] T A3 BHF Aoz BusHo i o
HZol ARA Aot 4028 o3}
of o3 AbLEr] wEelnh FAANRAHY g2
CAVHE A3y Weiss 79 Ade) 93w
AARQ AbEgo] 55% A Fae] T8 93
AT F Ael7t glo] A3 whov CAVHARE
o Bt R gAY JTIEVE AME
Y F=5% oAV 3 @399 18 2y

A (=]

2 F "Holdley, AT

LA
o
X
T

€ olE

Table 7. Mortality in Acute Renal Faliure According to Treatment Modality(IHD vs. CRRT)

IHD CRRT

Authors and study year Study design Reduction
No. Mortality (%) No. Mortality(%6) (%)
Mauritz et al. 1986 Retros 31 90 27 70 —20
Alarabi et al. 1989 Retros 40 55 40 45 -10
McDonald and Metha 1991 Retros 24 85 18 72 —13
Kierdorf 1991 Retros 73 93 73 77 —-16
Bellomo et al. 1992 Retros 167 70 84 59 —11
Bellomo and Boyce 1993 Retros 84 70 76 15 —25"
Kruczynski et al. 1993 Retros 23 82 12 33 —49"
Simpson and Allison 1993 Pros 58 82 65 70 -12
Kerdorf et al. 1994 Pros 47 65 48 60 —45

YL PL005, T P<0.01, IHD=intermittent hemodialysis, CRRT=continuous renal replacement therapy
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| CAVHAIEZE &80 3B5% 2 F7Het9d
+& B olA FAARAZFY AzgeA
CRRT® IHD AA& ving & dz=g 4771 glof
43 Z3l7le @A o2 Table 7904 BoF
Xo| te&e FH qJadTolA CRRTE 8441
24 gare] 4EEE 10-15% AT TN Ao
BuEo] gtk ey FAHNRA #HAbe) o F= o
2712 Qztel o] FHSE7) die] goz Hp B
< g A2 ALAHA A7} glojer o] &
Ao B HEF Aol I A A}

2 =
CAVHE #1713t CRRTE 8d54H7 BetAst
o Fee) YARHo} HHEY 27} BIASE F
59 A%AZ B 2L AuALYes Luw

AXEg aAAsn k. CRRT7ZE ol $53 AxA
8219 AF-E F3lo] IR Fug 2AE of
7 gley FaHe FHayeze Nadssd 2
AA Auxg 7teA FezH AEY A AE
7188 FU&L B AEF HAT J2FF
EET G FHY L olE A HEEL Fo
= A} A4 gez FAURH
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