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Continuous Renal Replacement Therapy in Children

Jee Min Park, M.D.

Department of Pediatrics, Ajou University School of Medicine, Suwon, Korea

Continuous renal replacement therapy (CRRT) has been used in critically ill children for more
than 20 years in the world, but in Korea, although it is becoming the preferred method of acute

therapy in pediatric intensive care units, there has been a few experiences and no consensus of
CRRT up to now. This review describes the basic technique of CRRT, highlights the between
the adult and pediatric prescription, and elaborates on the main controversies in the application
of CRRT in children. (J Korean Soc Pediatr Nephrol 2009;13:118-129)
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1966130l A I hemofiltration) 2] 7ldo] Al
2k WA transport mechanisme] ©]8f 5 aL ofx}dt
of sl om, gel A} ghap A7 Tz
UM E B2 o] AT 1977l = Kra-
mer “s[2]9 °J&f A& T deo] by (con-
tinuous arteriovenous hemofiltration, CAVI)©]
A A=H AT CAVHE A2 A)7F i pump7t 2

25101 HASA AHET F Yotk FAUA whe
W3} 40% 5o FFol Nas, zolgol
R Taw, RAEg0] %e o] 9l
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198434 olgglet9] Ronco B[3le] 4% 5 4
St T Al AlAlet 28 lA] CAVHE 4342

2 Alg3le] AEFLS a1, o] & 1986 kidney inter-
national®l] RArshHA A AAe] #Ao]l HFHUY
o} 1982wl A A&A A d ool by (con-
tinuous venovenous hemofiltration, CVVH)-2 A
AR ARt o< E(ultrafiltration rate,
UFR)Z 1,000 mL/hour7}-4] Eo]&-3 o5 urea A
Aol QlojA ke mapAlolrH1], 1 o]F-ell 1990\ tH
Y 2oERE 290 AR 85248 ¢
' og AAsE7] gte] tii(convection) et <+
AHdiffusion)®] ¥2lE W A54 AT

I8 (continuous hemodiafiltration, CVVHDF) 7|

Ae) wndl wAow AdelriA oz itk 3}
Al doelld] FYARAS) Amyon Bt

Fajo] Assgonh, @4 HAARAe] ArAe
Mo dstdown dgd A% AdAay

(continuous renal replacement therapy, CRRT)®]
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Zoly) G AAAHoZ ARRo] FIFE AL Q)
= FAleltH4, 5], <A 4o} CRRT &3]9] 3 &
#)o]#]+= http//www.pcrrt.com@ g U B2 AH

¢

715 (multiple organ  dysfunction  syndrome,
MODS) 2 Ak 2155 ZApell A A A stress
& AAFH, A o] FRAATE 7FsE)
ol AAR FEAF AR oxlE BFEIHA
shcbar & 4= o6l 3 g9 oz ebgH A
z0]7] wfiZol] .88 AQIET) AFo] A2 Aol
o Agsiviar & 4 vk a28a S84 A= A
thake] o &2 FAwlod Aftotal parenteral nut-
rition, TPN)-& AHr2o] Ae 5= 3low, ds4,
2k 7) gel o] golstrHel 1 9 ARl
ZHZE cytokines)E 9 AA7F 7Hs37] Wi F
g AR ool FH ol FEkAb Aol lolA
2 @Yol FrfEar 3

2. CRRTY &9 & XEEF

CRRT (continuous renal replacement therapy)

ekl Atz ¢ Al 133d A 2F 20094

Nt A& ALed dd
A 3Hextracorporeal blood purification)
FHCHCRRT is defined as any extracorporeal blood

purification therapy intended to substitute for im-

4 A7 7HR Akl A A
e}

paired renal function over an extended period of
time and applied for, or aimed at being applied
for, 24 hours per day) [7]. o]+ 20009 #] 12} =
Al CRRT e3jofA Huy Bo= Ads] a3
omlE Wxate=r, ety goR 124131 o]ske
EDD (extended daily dialysis)tF SLED (slow low-
efficiency dialysis)® W= FHFH7] uy&olt}
CRRTE blood pump, 4 A (dialysate fluid), X%
Wreplacement fluid) &} AR&--ol W} Table 1
(10} Fig. 147 &% 4 k. CRRTY 717
modeE AR Aot AAZEE E49 24
e gl ARSI, 191 AA A2 small mo-
lecule (molecular weight 300 dalton ©]3h, middle
molecule (molecular weight 500-5,000 dalton),
large molecule (molecular weight 5,000 dalton ©]
e vm = Atk Small moleculedd &

9 Ha4d (sodium 23, phosphorus 31, potassium

1= =)
T

35, urea 60, phosphate 80, creatinine 113, uric acid
168, glucose 180 dalton) S-°] E3=n, 7 9] 8]}
T B129] BEx}#L 1355 dalton . E middle mole-

Table 1. Comparision of Different Continuous Renal Replacement Modalities

Modality  Blood pump Dialysate fluid (DF) Replacement fluid (RF) Middle Molecular Clearance
SCUF Yes/No No +

CAVH No RF ++

CVVH Yes RF +++

CAVHD No DF -

CVVHD Yes DF -

CAVHDF No RF+DF +H+

CVVHDF Yes REF+DF +++

Abbreviations : SCUF, simple continuous ultrafiltration; CAVH, continuous arteriovenous hemofiltration;
CVVH, continuous venovenous hemofiltration; CAVHD, continuous arteriovenous hemodialysis; CVVHD,
continuous venovenous hemodilaysis; CAVHDF continuous arteriovenous hemodiafiltration; CVVHDEF,

continuous venovenous hemodiafiltration
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DK

B

she) A& AohA e

culedl] &3 wlo] o ZFmAo] Fapake 17000 dal-
ton, LHFe] BEA}ae 55000 daltono.E large
moleculed] &3tHFig. 2).

1) Continuous hemofiltration (CAVH,
CVVH) : =2 7|8 - convection (F£2
middle to large molecule X7{0] &0I)

Continuous hemofiltration< <=2 middle to lar-

ge molecule®] 428 convection clearance?] 7]7
o2 AAEH, £3] small molecule (8.4, 25 A

sld)e] A= olEdo® 9% v IR 100%

Access
Return
]

Replacement
I (pre or post dilution)

o —

effluent

CVVH

effluent

CVVHD

AAZF A}, whebA AUk o2 yrea clearances
Z o) 3}-&-(ultrafiltration rate, UFR)¥ dx]shs, 4
olol glojA] F}Fo 22-24 LE ZAFEA =W
urea clearance™ 22-24 L7} Ft}H9, 10].

2) Continuous hemodialysis (CAVHD,
CVVHD) : FR 7[H - diffusion (F=2
small molecule MZ{0l Z0[)

Continuous hemodialysisi= blood flow<} dialy-

sate flow7} W2 32WA] 2aHdiffusion) 2] 7]

HOoR F& ureat small moleculed A A3}

ACCess
. é Return

| Replacement
j e or post diution)

AcCcess

effluent

CVVHDF

Fig. 1. Diagram of pumped continuous renal replacement therapy. Reproduced with

permission of Gambro, Korea.

100,000 1— . bumin (55,000 -60,000)
50,000 —
illarge”
« Beta, Mcroglobulin (11,800)
10,000—
s ’000 _| e Inulin (5,200)
»
molecular weight,
altons e Vitamin B,, (1,355) s .
1,000 — i ) middle
500—1— o Aluminium/Desferoxamine Complex (700)
e Glucose (180
: gresaae
1003 Phosphlgtee((m)
e Urea (80)
S0T— ) “small”
e Potassium (35)
- Bhaine ©
101
54—
0
Fig. 2. Classification of molecular weight. Reproduced with

permission of Gambro, Korea.
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Ak A Agsiad 7)) dAFEA (intermittent
hemodialysis)*# 24 M(dialysate)? Zdal, €Y
A o2 QP HAl Aol m 24X[3E o] AT A
S At Aol slEEh. UFRY euvolemia®]
Aol DeF AAAAGE A= dojus by
B = (replacement fluid)2 AHEEA] &=} Con-
vection clearance™ 449 UFR ALE% WhAs}A|
At A1 blood flows 7l 100-150 mL/min
old] vlsf] T4l £ (dialysate flow)7} 1 L/hour
2 384 v e, FAA(dialysate) 100%
urea® X3}%™ WA urea clearances T4
&% (dialysate flow rate)$} UFR-2 &% 24-30 L
AEREA 2&A P A continuous  hemofiltra-
tion) 2t} ¥ ¥& urea clearanceS 42 F 3
[10,11]. Continuous hemodialysis®] clearanceE
HE zole B oz 94 dialysate flow= 2 1/
hourZ F7HA 71 Aelth 18 dialysate flow
7} 2 L/hour o] o.® F7FstAl H™ urea® 100%
23157 B3l ggo] oA A HH[11], solute
oliTt 1 FolHW REM(replace
ment fluid)-& AH&SFHA UFR-S S7FAIAA con-
vective clearances S7FAI71Al =W, A= contin-
uous hemodiafiltration®] ©]F]#|A] ATH11].

clearance&

3) Continuous hemodiafiltration
(CVVHDF) : 2 7|™ - convection
+ diffusion
Continuous hemodiafiltration< continuous he-
modialysisoll Al BZH(replacement fluid)-& AH&
3PAA Z oI ultrafiltration) S F713lo] Al 3i3h
4782) pump (blood pump, dialysate pump, replace-
ment pump, effluent pump) = AHESCE o] 3= urea
clearance”} 717 =31 CVVHDA 43l convective
clearance®l] ]38t middle molecular clearanace”}-4]
F7H FH4919] modeolt. eyt H4 A1F-H Y
2 #2 ol A 57149 middle molecular clearanace?] ©|
=

A9 Aol e ATHA Feien &

ekl Atz ¢ Al 133d A 2F 20094

e = B]Re] F7F T8 atElsiof @ AeltH1ol

3. CRRTY H3Z

A4 A 8Z(renal indicatoin)3} HIAIA A8
(non-renal indication) 0.2 }re] 2 5= 9lriel.
-4 24 A8 o2 v A4 3F S(non—obstruc-
tive oliguria, 223 %o] 12417F &<t 200 mL ©|3P
52 Fm, giabg abgel od Ag AFE(pH<
7.1), A8 Z(azotemia), 1A FIEEK>65 mmol/
L), 2849 Agt o]t EFH S (progressive se-
vere dysnatremia, Na>180 or <115 mmol/L), a1¢]
A F B8] Z(rhabdmyolysis, crush inju-
ries), tHHA 71N FEHE 7R w4
(ARF in the context of multiple systemic organ
failure, MSOF) o] Stk B4l 4850z 4
gt A7) KA (significant organ edema, especially
lung), 54 &5 (acute respiratory dis-
tress syndrome, ARDS), A4 74 (fulminant
hepatic failure), W& F(sepsis), AAA FEdkg-
ZG (systemic inflammatory response syndrome,
SIRS), #4F8%(lactic acidosis), tHEHA 47154
(MSOF), A&t 3P, A5, &4 &3l FFa(tu-
mor lysis syndrome), 4#-9-2]7](cardiopulmonary
bypass), =874 AFZ(congestive heart failure),
20 A7) ol o4=® d(suspected uremic
organ involvement, pericarditis), <& S S(drug
overdose with a toxin removal by extracorporeal
therapy) S°] 2tH6l.

4. CRRTQl x|=7[H

AA 449 AA(solute removal)i= 4Hdiffu-
sion), tl+(convection), &2 (adsorption) 2.2 ©]F
A A, R AAuid removal)E $H o FHul-
trafiltration) & ©]F-o{2H12].
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WA R Aoke] A& Ao A 80y

1) Diffusion : concentration gradient,
F2 small molecule H|7{0| 0|

FEAA RE FED oFes @

o
o
[
i
lo

o= ST
Ao 2 R semi-permeable membrane)-S ARo]
o] FaL o]Fo] dojyt} FE molecular weight”}
22 B2o] A Aol -golslt)

2) Convection : pressure gradient, &2
middle to large molecule H|7{0ll £0|

fdo] &2 St 2 tgor oFde
4o 'solvent drag’ (£rE7]) @0 doji}
H 9A] BFEU semi-permeable membrane)-S Ab
ofefl Far Hofdrt,

3) Adsorption

FA Y] Qe FEo] He A dsh f2-
microglobulin, cytokines, anaphylatoxins, comple-
ment factor D, vasoactive substances, coagulation
factor 9] A|A7}F o] FoizItH12].

4) Ultrafiltration : pressure gradient,
fluid removal
=200,

‘/I\‘T']:_LO o] o% ‘3‘31"5‘]—1:% T = /‘]'O]Oﬂ l:r‘ﬂ
trans—membrane pressure (TMP)7} Zg]wHa] <=
9] AA7ZE o] FiHT

5. ST 25y

(dialysate and replacment solutions)

o 4= Hemosol BO® (hospal, ZH2)7} 5
2 AREEo] 2tk o] CRRTAIA] 74 ot 1
FHL olmate gy vl "ozl =Y
Hemosol BO®= 34J0] calcium 3.5 mEq/L, mag-
nesium 1.0 mEq/L, sodium 140 mEq/L, chloride
1095 mEq/L, lactate 3 mEq/L, bicarbonate 32
mEq/Lelth. siell= #d&tAl CRRTS T2 o
2 hemosol BO® (bicarbonate buffer) 2 hemosol
1.0% (lactate buffer)7} E0i9} glo} 9Tl 2+
&, "HlE, TEARS] R wE FA ) 1
FHEC] oY 7HA FF[IF AUk =M A
0.2 AFEE GambroAte] CRRT $4 A(dialysate
solution) 2] &5+ Table 29} £t} PrismasolS B
Z9(replacement solution) .4 FDA ¢1& g
gtow T ol(dialysate solution) L. E3= prisma-
sate® T2 ARSI, & Aol §lt) Prismasol<
Asd Fxe we) 5714 FF7F 9.2H, prisma-
satev Asd wo wEbd 6714 FR7F A
(Table 2). w5 Gambro E3o]A]el 71 o B2
ARE I ¢ dukhttp//www.usa—gambro.
com). =2] §12Z B0®:= Gambrorte) prisma-
sate BK0/359 &dg &do), 7| ZEA]

Table 2. Chemical Content of Prismasate® as a Dialysate Solution. Reproduced with Permission of Gam-
bro, Korea. More Informations are seen in http://www.usa-gambro.com.

on (mfa/L.) 035 Do 4012 25s e 200
Calcium 35 0 0 2.5 0 0
Magnesium 1.0 1.0 12 15 15 1.0
Sodium 140 140 140 140 140 140
Potassium 0 2 4 4 4 2
Chloride 1095 108 110.2 113 1205 108
Lactate 3 3 3 3 3 3
HCOs 32 32 32 32 22 32
Glu (mg/dL) 0 110 110 110 110 0
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o] gla1, ZA¥o] 35 mEY/L (=1.75 mmol/L)Y-&
Utk Table 204 B & <= gl5o] &
g, ol A w67 SR F
Res & AU 2l GambroAte] F
3 HZ= ol9Je| & Normocarb (DSI), Duosol
(Braun), Accusol (Baxter), NxStage Pure Flow
(NxStage) &°] 92w EF bicarbonate buffero]
o}, T} B Fdl2 FH<E lactate buffer®th bi-
carbonate buffer7] 235 %31 9l o™, =12 hemo-
sol BO® 214 bicarbonate buffero]th. 2412 CRRT
= AEE FnE BOVlE 2ego] Sol9A
7] Wiz, AZFES, AQads, Avtavled
%, AREES 9 dsd 2dds vokry g
e A AR Hed, 3 olE dFel FaL
A& ow dald 2 Ase HAE A WA S
s|lFo]of 317t} Bicarbonate buffers €14 o
A Aoz vt AssrA o7 Bt ely] wiel 3
el 98] o] FA d(dialysate solution)o]Lf

>

.
=
51}

[e)

==

2 wo ue dp
VR )
2

4

B Zd(replacement solution) W= Asfd HZo0]
YA A o2 AHEA = etk o3 Aslehy &
obgA B el $8 ulFe hemosol BO®: Agt
B #3802 ¥ejx glom, &3 & ulE ALES
= Aol AFH )

1) CRRT & (Dose)

T EA A= ] ob4] CRRT digh 1A%
2 el etk 200083 Ronco S[13]18 AJ 1ol
A Zogo] 4 35 ml/kg/hour 0] Hojof A
Ego] st Rarskg ot 2008139l Tolwa-
ni Sl14]e] 7122} 20 ml/kg/hour (standard dose)
Y 35 ml/kg/hour (high dose)oll 21014 AESY
ztelE KolA| gFethal ate], dAf B =wo] 9l
= el 53 2008l W= VA/NIH: ojf
R.9] multicenter trials Al%E3FA=HI[15], o 71A]
intensive group (35 ml/kg/hour)e]t} less inten-
sive group (20 mL/kg/hour)ellA] A&&2] Afo]7}
See Hoarstel, AR aLge] 2odgRuyE

ekl Atz ¢ Al 133d A 2F 20094

7129] 20 ml/kg/hour?t A5 5= Aoy, A
712 B ARlo] §le AR, 22X 0F 20-35
ml/kg/hour®] Zofd&o] FHEHARG &
AALE ZolellA] CRRTE] o #alA %= A
g A3o) gl F 2 2,000 ml/hour/1.73m”
o] 35 mL/kg/hourell @3k ghol2=2[12], o
HE o] Fajo] drololA] AREEolH gfort A<l
A= g FojFgo] LG Aot gl
A BAEA Qlon R Aol A zojdhgel dig
AT7E o E Wol o]Fojxol T Fow A

o,

¢

[*3

6. St

Mgk

WA (internal jugular vein), #2338 2(sub-
clavian vein), &AM (femoral vein) So] o]-&=
g 9lom Alol== AlF 3 kg o5k 2-5 Fr. sin-
gle lumen 7}EIE, 3-15 kg= 7 Fr. dual lumen 7}
HE, 9-30 kg2 & Fr. dual lumen 7}HIE, 30 kg
o]72 10-12 Fr. dual lumen Z}EIE 7} AREE
ATH12]L.

7. @RS

Mok

HE %25 3-5 ml/ke/min AEE ok
Az gto] wh-g- 749 AL Jotof|A] 5-10 ml/kg/
mnC.2 7%= s12].

8. HHTIE

Mgk

AA muel BEEogls Aokd hemofilter =
+ GambroAte] M series® M10, M60, M100 5]
e e HAL 74} 0.042 m2, 0.6 m2, 0.9
m2o|th. AE & (FE+2}7bA] &3 4L 7t
7+ 50 mL, 93 mL 152 mLe]t}. CRRTE dHE4
3 wpETIA| R extracorporeal  volumeo] Sl
(blood volume)®] 10%E P4 &+ WlolA shd
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&
R
H

1 Aobe] A& ATA L

o Fet glon], B Bl Wi BEE AHEH
o] &t Fo| PolubA] ] Slelof Grk. wF Bl

T} w7 R 10 kg ol8ke] Ahe obellM =
5 497 52 ¢ priminge] FHH )T
GambroAle] M series®] circuit< A& o] AN69 2
Bl 24 bradykinin release syndromes} ¢33to] 9l
TH{12]. Bradykinin release syndrome¢]®t ANG9
dEE AH83F9S ul(53] acidosis #4hvt ACE
inhibitorE AHE- 5 271 w74 AEst, ¥4, CVP
o] Agt & Hole oA~ REg-E EEit)
[12]. o]& o8] Hside 55 A2+, trome-
thamine (THAM), Bicarbonate, CaCly, heparin %
o8 HF pHE 74% 25a, o3t Z4S 10
mmol/LE ZtF0] priming sFW #rh 18]al
ANGY Ad o] A8 & AHEE v T AR 38
A2 nafamostat mesilate (futhan®) < A-g31%
etk Aol divkshd thE e vlsiA &
Zro] Fol 7] voltH17]. GambroAke] A ¢4
ZE] 23 HF series® HF 1000, HF 1400 o] )
=) o]l Aego g AE Q.x%(rﬂE1+ﬂ_o]77]_x] s
Z &40 47} 165 mlL, 186 mLo|t}. HF series®]

HE = nafamostat2 -4 = AREE = 9l

o}

9. =il CRRT ZIAl

GambroAte] prisma”} 2002\ <o Hx= R
F9 o]F&, 2] CRRT: B ghglo] glojsk
t}. 2008 ll+= prismas updated prismaflex’| <+
Jo] Hom 7]E2] prismaste] i}O]b E]-#

B =(pre—filter replacement)®} HE|-3. B3
(postfilter replacement)e] FAle 7}&3lthe A
oltHzal 2 719 prisma 7] Al prefilter repla-
cement® 7Fsd). L Yell= 71EY 4R
pump”} pre-blood pump”F 17§ ¥ F7F=%A] 571
2 WAL alarme] @ s, O ®@2 BE}
Baole. A & 9lom blood flow rate® FHh 400

ml/min7HA] 3 4= 9t} 2ol 5o Fresenius

Medical Care (FMC)AFS] multifiltrate™ GA] ARE
75k Z1AloI Y Aob-g HE7L ofy o] HA
ok, Aot Al 1 Algo] A|gtE L Qi

10. 2o

FE&alere] Ame o] Aot dRsx &
7 grof wpe} dEth 15 2ot A= activated
clotting time (ACT)2 180-220%% FXI3lAY =
< aPTTE A9 15-201= fAgeH12]. 3-&aL
AZe S3, citrate, A#AF 13- (low mole-
cular weight heparin), prostacyclin, nafamostat
mesilate ‘5°] AH&H0] A = gl H Al
Me FE citrate”t &A= AREH A AL Stk
T Aotell A utdle] F2 ol B A
=l 20-30 units/kg®] F-atebs Foldkal L Hell
ACTE 180-220%% #A13MaA 10-20 units/kg/
hour .2 Foldty, 874 3e] e fApolA = 8
st e] Algo] Al gtET) Citratew Fholl Al bicarbo-
nate® TAEER HA1A SdAdS S7HATIA
7] woll wig- kA At & F e,

LY v TR
AZgds, 1ZAgds, AHEFES, A &2
% 59 #9F 5o 42 F Uk 59 2aw

g gzo] wonmw v Zhy RUE S
allofsh, o

gel o2 Apgslof At et Ffel A opd7t

A ¥247e] CRRTS FA o] gl A4og, 4}

A citrate® AHES}71el= Fel7t glont 20064
| Han

EA0e p=A] 245E LEEA

& ST e AT FAAE AHE]A
eFdsl7l CRRTE Al1Rs A& S 2= W

el

At} Nafamostat mesilatet= T2 QR4 A4
A g aAR 7 2 2 w7 10-
15802 v-§- #a1 QbAsichs Alolv) obA] et
Ao} Zho] ANG9 A o] HE)7} ol nafamostat
& QP ARRE o] A = glon, FueAlE A
o] AR gFeth

2
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11. 2012t 4219] CRRTE| A0IA

Zokel Agele]l CRRTol SlofAl zfolde =4
T 7EAeltH12]. A, FAke] AlFe] vane A
olal =4, AW A varke Holvh ¢4 AT
off thaliA b, 2he Aokt ot M=, S
A7) kA s A7 9] o] Aol Al
HeiA 282 x5 2 A9 5= #H4 55 4o

] Bk Aloht gotell A CRRT7F ¢l
-‘H@% 7L I3 extracorporeal volume®] $F
A7F Fob A AEY, &=, E A, d &
0] A& T U] AAMEo] 7] wEe|tt o &
E7 3 kg9 Ao CRRTE E&|aAb o,
A Aole] Hallwko 8) mlL X A S(14] ©]7: 80 mL/
kg, 1A o1& 70 mL/kg)o] P& 240 ccolil, o] &
Aol 109%01H 24 ccolth. 11t @A 2Agohg
FAHEH = MI0LZE o]A 9] MEEHL 50 ccZ L}
w2 26 cc F2 AAE F5 A dEVIeR
priming-& sjFolof sk Aoty Bgh Aol 4
Exo] g A2l 75 Bt AT

of HekstrE o3l Al s g o 2
|8 5 Qlrk Aotk A<¢le] CRRTA SlotA, 24

k<) ?‘ﬂit Jolo = vhAlskA] ¢he A S
A FoltH{12]. oJ7]ell= 21A80}719] inborn er-

rors of metabolism®.2 2432 Aol(urea cycle
defect), 7] AF&%(organic acidemia), ©pv]=AF
thate] A= (amino acid disorder) 5°] tH12]. 5

@ e Aold WAHE zokst Al 2loiA

Table 3. Comparision of Various Modalities

ekl Atz ¢ Al 133d A 2F 20094

Aol A7t vt dg B9 Ty 3719
(multiple organ dysfunction syndrome, MODS) 2]
AT ol G s I e

uhEe] | AEsFseh 549 AR O %
“5.2 7Ud 4 1]
12, SOEN ZEE HAUSA K4N AlC)
Mol Hlm

1) 5S4 (peritoneal dialysis, PD)
Versus CRRT

PD= &4 A7} ghelofstrt MAads] o] FojA B
2 e o R b H AREA, AA7EA] Lot
A g AlgA ooz AREE o)X girh AR
o] WA 7FASIAL, CRRTA| Hsle] 7140] =&
3te], Al TR LS AaelA 34 AR
XEZ AFEFEZICH19]. PDe] FHSo2E a1y
3%, 7HIH leak, 7HE #H 4, 5449, 5 (hydro-
thorax) S°] ¢tk <L Phu S[2012] #akz el
randomized control trial XE.a1el €J&A, 708
gzl Al PDeF CRRTE Al A3PD 36
CRRT 34%), PDE& Al 15ol|A] 53%9] A&
ES B3, CRRTE AWk TEodA 85%9]
BEE-S Kol CRRTZF PDel| Hlgte] B 9
B2 HuHALE o] HuoME PD IFAAME
acetate bufferE ARE, CRRT ZENAl< lactate

@ A]

Modality Hemodynanic stable Solute clearance Volume control Anticoagulation
PD Yes ++ ++ No

IHD No ot ot Yes/No
CRRT" Yes et et Yes/No

Abbreviations : PD, peritoneal dialysis; IHD, intermittent hemodialysis; CRRT, continuous renal replace-

ment therapy

*especially in CVVHDF ({continuous venovenous hemodiafiltration) mode
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WA R Aoke] A& Ao A 80y

buffer& AHg-81ed, AF 17] 24o] CRRT 154
o st BEE YT VA S 7HsE ol WA
vhgto® o B AU 28T o AR
Zofe] #HT ®alR Fleming §l2119) Fa84 A
oA, 29 e] HAHg A Fa LoldlA PDE 21
W, CRRTE 219lA Ak, + 1519
AEES] Aol glglend, CRRT g o}
(ultrafiltration), &2 #(solute clearance), 4%
F(nutritional provision)oll 1Al o -3t
3 ®arskodrk Teehan &122]1 3 o] ofH
i, SR 9§ el PDE AdEAo® o
A ARH FA o)A B modality = AFEE 5= 2
a1 FAEG Y 3 Bonilla-Flix $[23]8 H]E

o] CRRT AHE9 =71= PD7F S84 54
AR R I ARRo] HA Zdske FA o]

9k 64 HREe] Aol A PDVF oA E S
Aol = 2L A5Holgkal a9tk I ol Ee
Zeolol A Boto] ) A FEH(hiccompatible) st
gojske o2 kg, a3 gWo] EFash,

A7gE FHeE 2] ARgo] B 23] wiito|th 3F
% PDe T A AEE Hgshe(life-
threatening) ¥%-<&(pulmonary edema)t} 43st o
A 7] ol L ARgel AlgkEtkar Bkl
(diaphragmatic hernia), #9] B4 “<%(recent
intra-abdominal surgery), &% & Z(intra-abdo-
minal sepsis), 7= 7 W4 (ack of an adequ-
ate peritoneal space), W] dHFo] A= &
a4
uremic syndrome, such as pancreatitis, ischemic
colitis) Fol ArH24].

8% 23 (gut involvement of hemolytic

2) ZrH SHEM(Intermittent hemodialy-
sis, IHD) Versus CRRT

[HD+= &2AASt ghelofnrt mha A o] FoA]

oz ggstyow obgE Lol FHF A=

F4 ARH9 AE modalitye]th. et &e A

ofoll A FHE[EI 9] Al 9] o wo] dom, of= T
E(lithium %), T &3] ST (tumor lysis syn-
drome), 31¢E Yo} F(hyperammonemia, such
as inborn errors of metabolism) 5] ZgdA=
wEA ko AAstEe Edo] AeIRE
CRRT7} ¥ Aghsirtar & 4= QIvi25-29]. Hg
HDAA = 47 T4 oot 78k vt g4
Holl B2 & AAT 4= 7], bl Al 244%F
Qb i Al Bl ok AlghS 3% gk e
AEL [HDE AlqEE AololA] dojh= 7H4
T ZARORE A dYshdor HE LolellA

= Agsfof gt} < [HD$}F CRRT 7+e] A
Z&o did d5+= CRRT dosest nh7EA &2 =7
(debate)o] Bom, ojH Stgid X2 i Aol

tH30-331 .

3. CRRTEl EHIH :
Z+510{

gt ofs SE

el Agk vpe} npR7EA 2 CRRTE #6542,
2 dqste o g A F4 A5 A Al Al
Al emoz ARgEHol A Sl modality©] 3,
A AARSZ 1 ARgo] F7E3kaL e FAlolth
CRRT+ 53 PDY IHDXU $9]ois}, uremia
controlo] T 53 Ao R ojE RHalox] ¥ty
oJ& $ktH19, 22]. 1 ¥rol = S@AA @R A}
fro] Fog Anke = qlom, Hsfjd, 4k 97
A% golatA & = ok CRRTA % 3 714
EAdEe] 9ot CRRTY EAHozE 20047
Han {3412 N3 ol of=wle, B A
AAE Fol dvkar o, o7 A kA &
el thsfiA] AFshach A, dEFTH SR,
CRRTE A138a wf, Ao} o]sh2h-&(catabolism)
o] ABtEE 4 oA S S8 FllFolof
gt #HZol CRRTE Aldts S8AbElAM, &
2 AFAFE°] TPN < 25 g/kg7HA

=
294 B9 g Fgska o337, 8%

O

o
3
X

o2
o
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of otgl, A%, 1wl 43 vlE oo TAE =
2 lens 2t Qe dddds st
of dekstofol & Aotk dA7FA] TPNO.E Al
o F4¥ @A 5 10-17%7F CRRT Hlj < (efflu-

ent) 0.8 AAFRDE ®BaEo] glojgkow iR
29 39 CVVHY CVVHDF
ko] whald =4o) 9l

(convection)7} x| &

oA, CVVHDX} f @&
© Ao® BaHT36-37]. £4, CRRTE Al
= FabEelA, AL He A2 ofE &%
(drug dosing)olth. thitE2] oF=E2 500 dalton
A% FA}gko]o]A high flux membraneS A
73, CRRTAA =59 AA Aee vz
H(protein binding) 8%, AW X &4 (volume
of distribution, Vd), &< M ultrafiltration), 53}
F-E(sieving coefficient) & 23X = #-9-Hr}h
[38,39]. &A7F# CRRT= A A7 guideline
o] F-Eslo] Adg e Fort e AAolRlen
ﬂloﬂ 9 714 guideline®] A= e} A ow
Lgol ®H Aotk o=
book, 2007\d[40], Micromedex S[41]2.8 RE °F
o 3 f=bo] vehaiAle A%, dAA7HA
71 # eFEef tisiAlx PD, IHD, CRRT A9 7
Z}+e] dose adjustment (&% F7)o] FHojglth
AZ CRRT= [HD wis] A & qu\g(clea-
rance)©] =obx =2 underdosing®] A A
g glome WAl S-S guidelined wh
gpA] Aupatolof Ziok kst CRRTE Alddt=
AL - A TERpolnE, oFEo] A4
Foew A AAVE & AFHA e U] 9
otk

£

Renal Drug Dosing Hand-

fr&J

Z

4) ol ACHHWMS Meigt HQI7F?
SlolA] Qe ukeh o), Aol FFEI AT
A, iy 371 P A, A8L

Sge] A $& aelstel, W ek CRRT

S AT 5 Yok T3 b FBAA N 2]

2l(hone marrow transplantation)o]v} FZE R o] 4]

ekl Atz ¢ Al 133d A 2F 20094

O =
Z‘]I'G"o_'

(stem cell transplantation) 4] CRRTY
oltH42,43]. &3 &x}7F PDY w7)AFo]
T REA] 8Q13] Hotof gt ¢ ks F=(drug
Sk R o}
ZZ7(tumor lysis syndrome)
9] ga}o Al CRRTE Algstozx 489 vz &
A e o vk aFar S AR e ER2Y
molecular weightES ZohfA], ojd 7]xde] Y=

AAE & AAZFE vl Aol Fofof shalt

A=F

-

poisoning)©] 4, & Z(hyperammone-

mia), &Y 23

FO
2

A &A YA LR Lol Z8AjolA A

o HT 204 o4 AHEEel gL Fujel A
A 7 b 2ok F@A A FA AHA L0
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