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Continuous Renal Replacement Therapy in Infants and
Neonates

Continuous renal replacement therapy (CRRT) has become the preferred dialysis
modality to support critically ill children with acute kidney injury. As CRRT tech-
nology and clinical practice advances, experiences using CRRT on small infants and
neonates have increased. In neonates with hyperammonemia or acute kidney
injury during extracorporeal membrane oxygenation (ECMO) therapy, CRRT can
be a safe and effective technique. However, there are many limitations of CRRT in
neonates, including vascular access, bleeding complications, and lack of neonate-
specific devices. This review discusses the basic principles of CRRT and the special
considerations when using this technique in neonates and infants.
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3l FA AleAlo 7 BEA X g8 A8l A AolRT Ax|utk /1\_]/\30].
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2}e] 7390l CRRI7F 93449 A5 o= Je) ALgs T ok 414
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1. CRRT2| £z
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CRRTe = E4k(diffusion), t5F(convection),
(adsorption), 13} (ultrafiltration) 2] W74 ¥
7|50] o] &= =t o] T &4 AA= Gk tiF
< B3| o]FolA| a1, R AAE 2o} 7S
o o]FojxIt}, 2T WS B3l WSk A
zfole ogk -9 o]F 7|xolH, Fik2- §Ho] vk
(semipermeable membrane)2 %3 FE7} =&
oA s FE o= ofFdls Ao m F= FARo| 2
& 249 AA golstrt thfF A vHFES F3 olF
o7 gHo] &2 oM W2 gt o ® o saHA H=
d] o}7]ell = gl L7|(solvent drag) EAFo] 28511 o]
= Z7 7)ol Rk o] WA Erk g 71
T2 K52 T A B A A folsit) S22
A Y T QFzo] 2|y 8-4o] F-atEo] AAR= A
< ofnjatm &4 ol9fo = oe] 71A] cytokines, anaphy-
latoxins, vasoactive substance, 311 1A} 52| #| A7} o]
oI, 31,

1y oft ot o) ok
TR L= < T TR

-+

2. CRRTe| &7

CRRT:= A R|&24 A JANEA (continuous veno-
venous hemodialysis, CVVHD), R|<:2] A7gw &oljojz}
(continuous veno-venous hemofiltration, CVVH), 12
a1 A|&2 A FAE o] 7} (continuous veno-venous
hemodiafiltration, CVVHDF)2] A|7}#] ¥pHo = BFg
TH4] (Table 1). CVVHD+= 7Hd4] PI%A](intermittent
hemodialysis)¥} 22 71 0 7 22 -8-(dialysis solution)
o] gl oJ3}7](hemofilter) 2 wEhr o] 323} vhj)
o ZelrlviA) Skl ofa] 833} 4] So] Al
7€} CVVHAA = i @7 Bate] 849 AA7}

Table 1. Several Modalities of Continuous Renal Replacement
Therapy

Middle molecular

Diffusion Convection Replacement

clearance
CWH Low High Yes Yes
CWHD High Low No No
CWHDF  High High Yes Yes

Abbreviations: CVWH, continuous veno-venous hemofiltration; CVWHD,
continuous veno-venous hemodialysis; CVVHDF, continuous veno-
venous hemodiafiltration.

Ash, o]2fgl 8o AAE flate] B2 4ol BEol
(replacement solution)©] k28] Follef tjs|z{A4] CRRT
3|2 E FEnh TR AFE AP flEl BE 9]
T4 AATE S Lo HH Fofd BFole &
T AAE B e £ §A7 FAlsh, A
o= B Y ol BFo] o]Fo] orf, HToll= ZE
O] AF miFo| BZFsh= o] e o851 gtk
CVVHDF= A 43} HEFols W ALg-8h= 27912
wplolel & 4 glomill] olslole 2k A% 2he] oz}
(slow continuous ultrafiltration, SCUF)Ho| ) o} &8
o] o} #xll= Ao AREHA| gtk

3. ZH® &l EM(Intermittent hemodialysis,
IHD) ¥ =8t EAnfo| Xj0|&at CRRTL| &HE

N} Q1) CRRTE 7FEA JAFAo| nlg] 53] F4
RO 7} ulg- ke Holw whebA] T ARE - o3}
go] Yl il ofgt 84 A AT Alghdolr). AT B
FTHE o] 83 2o} F7HE Bl 2R 2] Bk oyt
T A7) o] S a0 R AAT g glom A
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4. CRRTC| 2X|™

Ao &gkl FAE AT AEA I
2 Fdo} g Tol #AZF 2 9o A9 3
o] BaL AR A& B2 AA-e] f19/de] =t Urea,
creatinine 5] B2 AL A| A= A9 o)
2b =843 HIEN, Haid T A AAS AL whebA] A
R WO} ALE W e Wl ool £3) 2
B 5 Ik BB FIE A =0 A A 9D, B,

PVgolt BF 5] FAHe] AT 5 Q). 3 CRRT
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Drug Prescribing in Renal Failure (2007), British National
Formulary (2004), AHFS Drug Information (2004) & 3
& 7H7} glovt ofs A Aol okl ue) et
Aolg Bol 797} 4] epom ) 8% obe el
=A40] 7Vs A9 o) Falo] §3& AR Zo)

Bl =g
5. AlH|ZXQI CRRTQ| X4}t

2] 79 CRRT moder= CVVHDFE A3+ &
7 &=(blood flow rate)i= AlAJol} Jofe] 7-9- Ao}
Br} Foba] 5-10 mL/kg/minC & AZ}3HA| Fo) FA ol
3} wEe] w7171 2 L/hr/1.73m* 0.2 AHg-ah=T)
Aot = th7ll 300-500 mL/hr == 3hH H Q9
uh} 7 & 4 QUTHIL $hole] it AR A T
AEE efsle] Agshd Hal S & He Hee §
A 002 AZsh o]F-9] FRAFH-AES HHA X
dapd H20vk 8L 8¥e] Fadk 749 CRRT A2+ A
heparin 2 $-&}-8% (loading dose) 10-20 U/kg® il
o]% 10-20 U/kg/hrZ A& FIgtt}. Activated clotting
time (ACT) S4°] 7Fsd -9+ ACTE 170-220% A
7t HEE 24dsh, SA40] E7Fs e 49 activated
partial thromboplastin time (@PTT)S 2] 1.5-28] A
T2 FABEES gtk P43 )7} 50,000/mm’ o]5}e]
A international normalized ratio (INR)©] 2 o]A} &
5 Eol Y= A T8l SHS AlFEHA] e

ct
6. Al yoret Fofe| E44

1) &3 8H4 (vascular access)

CRRTY] 4341 A& 3= At 2719 1)
E}((3 kg, 6.5 French; 3-10 kg, 7 French; 10-30 kg, 8-10
French; )30 kg, 10-12 French dual lumen catheter) S &
HEE 9Jx]of] Al Aol FAolth5]. AlAdole} ot
oAM= AFotel SUsHA W7 9 (internal jugular vein)

“d@(femoral vein)o] AR&-5]7]5 8}, sk Aot
Al A2 HHEe] $do] =i IR
A SRR =, st Ao A PEo] WA
HH vl 3183 dAFAE Adsof & Adste] A
< o F3 o] oA FARE AL
AlAJole] 739 5 French single lumen 7FEE] F1E o]
457 % =t circuit survival time®] ZX] gFth= Ak
o] 2l o}H8] L El Masri 52 5%2] Alolol| Al 3-5
French single hemostasis valve catheterS- ©]-83}>] CRRT
£ 3A 02 Algeitial B AsISich(E circuit time
5524304 Alb) [9,

2) @9 F3(blood priming) ¥} &9 &4(blood loss)

dnba o 7 gl gele A APFE A9A H=Tl
A9l =gk dfko] HA| dq] 10%E FA HH &
SH4] Eebgo] A -7t A B R circuits EoY A7
(packed RBC 2-& 500 RN Holf Fxdo] Fgsjrt
Aot ofoll = Argotel] HIs) 7HIH A7]|% 2ar
it SeE vonw gl 3ot A f194de] w0
ol Gejol] §arv} TAshA A3 ol dof o] 4
20t} CRRTE] 23HAR1 AlE Slslirs 29 §as oY
sto] LEE A3 AIZE F2t X|&52] 0 82 ARRSh= Zlo]
F83h o]F g o RE FHAo] | e 2
7HE] 2] ARE, L8] sluldS ARSshE WY 5] Al
o1} qlgote] 749 Aol ATHIO) A)] gk et
Aed o 2 -8aL BIHE Kol citrate #2719
nafamostat mesilate s ©]-&-3F E329] -84l SHES A
L = gl o AAofelM ] ATt o4 F=aitt

3) "} I (Prismaflex HF 20 disposable set)

HF Iiell A CRRToN AR < Qe 7 22 Eof
IE+T GambroAle] Prismaflex HF20 (Gambro Lundia
AB, Lund, Sweden)¢ld] ZEQ] FHZo] 0.2 m’o]H,
priming volume2- 60 mLZ A|F 8-30 kge] ol A| ¢
= DEoltk 20101 o578 HF20:& o]-&3to] AlF
o] A& Algoht GotollA] AdE24 2 52 CRRTE A3sH3l
U= B 7F sojual 9lom Hol= 24 kg Aol
A% 42 o2 AREHJATHIT-13]. el M= A
YA Gort of7lol ARE-3IE GambroARe] M10 2
B & o]-&3dto] 4ot} ote] CRRTE A¥4 o= A}
43 ®a17F 9lom[14, 15] ol Yy Aol gt
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i AlE ol A HF20 ZES o]-8-510] Alxjole} ojo}e]
CRRTE A4 02 Alsislar lrh

4) 220 dAF Foll(Inborn errors of metabolism)

84 3)2A ofdgoly frhtEF 59 A% o
AR o= Q15 QR Uo}dEE 4lAoF CRRTE] &3+ 4]
S5oltt @5 Yo} F%7} 300 pmol/L oo =2 &
A3 A AL-= sodium benzoate$} 22 okrrijo}
scavenger®] E-§3} ] FA] 2527} Al olof aF=
tl, 52 FA2 Zgo] wo} AHsiA| erom 3tdA o
HEAMolu} CRRTZF E3Aoln), o] 22| 0 2= 114 ¥
o] EapFo] 2k B2 T ARFE A AL -
Fote] ARl 0] X 5ol 7P AgtshARh B
AEellA] CRRTE 8 A8 o2 ARgatal itk o=
CRRT Z|= Alolli= 7FE2] AFAol|A] Hol= vhaAd 3
7Hrebound) @7do] BAYSHA| gar dsha o 2 QHds)
B2 Ao HlwA bdskA 483 = Q7] wiliolth
CRRTE A&% Ztole & o B2 Yoo AAE
el o784 8,000 mL/h/1.73m* 74| F7HA17171%
gieHie).

IN

5) A|Llet A4~ 8}7=] (extracorporeal membrane
oxygenation, ECMO) “d&o]|41¢] CRRT

ECMOE A3t W2 SAEolA 8 #4734
AEgo] MAst = thE X852 FEIEN} gls A4
- CRRT7} &34 0 = o]-g2 = qltk. CRRT 7|A1E wh
2 AR&SFA] 23l ECMO circuitel] 234 & oJ3} Jejrk
A A7) W] AEA o 7 de] ARE-Eo] g} 2009
| Santiago 5-°] CRRT 7]AlS ECMO circuito]] &7
A AF-gSh= WHE AIQFSEAAL o]t o 2 Qb
shAA & o &A1 A 87} 7Fssttial skt s
Agk u}, 228k CRRT2] mode 5] AA12Q1 A3
o thek A== obF] H-=3PH ECMOS} oA AR =
A= oJwl gt CRRT device® o}#] FDA?] 3<1& B
!

g8

CRRT= F < sxopdande] el i de] AREH L
ROt AlAolet Jote] Z-g-oll= X5 Aol WA R
] el X9] B3-S oS Atk 52]9] 7% Symons &
o] 2007'd Zo}2] CRRT registry AA7[18]12 AFsl= S

TR A7 ol FA AL =] Sl M= Ak AT
7k A12k=] o] Sohn Fo] 8789 AoHANF 2.6-2.98 kg)
2 to = 4349 CRRTZ A3slgitkar 2. 3i3ict
[14]. F E01 =9 that AlEE SHo = 54 A
Aotet ot e} CRRTE ARgo] Sofufal glom = 3
F el M= 53] Aokt Gote] ebdatarl aabA]l
CRRT A 25 93 ¥ B2 vt 77} o] FofA°F 5f
2k,

9

&2 Al A RF(CRRT)S A Aleito] = 55
aofe] A5 & A} Aol Hojual 9o CRRTY] 7]&
3} AA| ARgRo] dslHA 2R ot Aol A=
T ARgo] 254 Eofual 9tk iRy oldF oL A €]
2k 3} AR (ECMO) & ol whist 34 AeA 5
] 78-¢- CRRT7} obdstal aaba’l 2|&7k d 4= glon,
3 ol 8 12]3 Ao} -8 CRRT device?] H-
A= QIgE o] 7] A|gko] Stk o] FoAl= 714
Q1 CRRTE] ¢12]E Lol 11 AlRJole} oJotofx] E-3] 11
galloF & AFFEdl| sl Yok a1} gk
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